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WVS#FILE( 7) 6V76 


SON FY BWwWhH 


19 


> 


es vo mmo. oOocG>rS- se &€& & eee Fee KReEHe FE EF FE SE 


* 


V75 EMyLATION MICROPROGRAMe 


ENTER A 


T x°00 IF TESTING IN PAGE le 


REGISTERS USED; 


Os 


= 
= 
= 7 
= 


Go WwH = 


E QU 
EQuU 
EQU 
EWY 
EQY 
EQU 
EQY 
SPECIAL 


E@y 
Ey 
Eau 
Eu 
INTERRU 
EQy 
E Qu 
EWU 


PAGE AU 
EQY 
MACRO 7 
MAC 

ORG 

ORG 
EMAC 
MACRO F 
b QU 

MAC 
GMSK 


EMAC 


620 A REGISTER 

620 8 REGISTER 

620 X REGISTER 

= GENERAL PURPaSE REGISTERS 

USED BY HALT LoOP TO HoLdD INSTRUCTION REGISTERe THE 
CONSOLE IS WyRed TO REQUEST DISPLAY OF REGISTER g WheN 
THE INSTRUCTION REGISTER KEY IS PRESSED. 

1/0 DEVICE SELECTION REGISTER (LOW OROER © BITS) 

USED FREELY aS WORKING SpACE, AND REQUIRED BY MULTIPLY 
AND DIVIDE INSTRUCTIONS.» 


USED FREELY AS WORKING SpACE, AND REQUIRED BY MULTIPLY 
AND DIVIDE INSTRUCTIONS. 

X*A HEXADECI MAL 

K*B DIGITS 

X*C 

X*D 

XE 

X¢°F 

0° 100745 EXC DISMP* INSTR 
REGISTERSe 

8 INSTRUCTION REGISTER (HALT LoOPR) 
9 1/0 DEVICE REGISTER 

E 

F 
PT MASKS e 

E ALLOw Ivo ONLY IF m/P. 
F | ALLOW I/0 ALWAYS 

C DO NOT ALLOW I/O 
MBER e 
S126) 


Q ORIGIN AT NeXy MULTIPLE OF Pcdde 


#+#P (Ci) =] 
#/P(C,)#P (1) 
OR ILLEGAL INSTRUCTION INTERRUPT ENTRYe 
2 tLLEGAL INSTRUCTION INTERRUPT 


/NCILLOPL) glo dlysIMFot Ate: B3,RF is START 1/70 @ 4, 
CFF9,MK] | P#2">P 


oO] 
OU2 
O03 
oo4 
oOs 
006 
gO7 
ove 
goog 
gig 
oll 
Ol2 
G13 


o1l4 


0145 
016 
gi7 
oils 
o1l9 
wae 
O21 
O22 
023 
O24 
g25 
U26 
027 
026 
029 
030 
Q31 
oa2 
033 
g34 
G35 
036 
037 
038 
O39 
g40 
O41 
o42 
o43 
w44 
O4S 
O46 
047 
O48 
O49 
O50 
081 
goS2 
g53 
oS4 
g55 
O36 
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*s+ *# @ ® #@#& &€& *# & &®©& € ## & € 


INT I 


SWASO 
ABORT 
ABORT1 


ae 
HLT | 


ML? 


IWAIT 
ILLOP 


ILLOP2 


INT2 
INT3 


INT 4 


EJEC 

INTERRUPT SERVICE. 

THE STATES WHICH ENAglhe THE DECODER alLSO ENABLE INTERRUPTS. IF 
A SINGLE wORD INSTRUCTION WAS aT THE INTERRUPT ADDRESS, THE wEAT 
WORD IS IN THE INSTRUCTION BUFFER BUT SHOULD NOT BE PROCESSED® 
PROCESSING OF THIS WoRD IS IwHrBITED BY TRANSFERRING TO INTB~AS 
IF CINTFS1] AND IM*#60 Y¢F CINTF2Q0 AND No INTERRUPT IS PENDING, THE 
INSTRUCTION IS DECOOPD, 1F AN InTERRYPT IS PENDING AND CINTFFG 
OR IM NOT #6, CONTROL GokS TO INTBAS+#7, WHERE THE INTERRUPT 
MICROPROGRAM IN I1/70CS5 7S INITIaTeEDe YR THE INTERRUPT WASN?¢T 
REALLY AN INTERRUPT» BUT INSTEAD WAS A DMA REQUEST, INTERRUPT 
PROCESSING MUST BE AgOrTED AND THE PIPELINE RESTARTED, UF IT 
REALLY IS AN INTERRUPT, CONTRO, GOES TO INTBAS+1 WHERE INTERRUPT 
SERVICING IS COMPLETED, 


MORG 16 INTERRUPT WAROWARE USES INTBASe INTBAS4#19 INTBAS+/ 

EQy * 

MORG 2 /T(SWASO,Ss2M]1) 

GEN /P(SS3MI*P) pTFO,SF2,GFue1M8 RFA (AA) mPALU,IF IP) gINCP 

PAGE JUMP (NOP [N PG& Q) 

ORG INTBAS*#1 INTERRUPT SECOND TRY COMES HERE 

GEN /JNCINTZ) e9TH2,RE IL SFFF pAAE WAIT(10),REt1e>P 

GEN JF(STA1L=2)92(6) sFSFeSF4,1ME FSEL( 13-12) ,OS(MIL) 

GMSK /N(ABORT1).1M4,LB2,FFA.MKO [->18R 

GMSK /JN(SS2M1)91M40) B2,FFAeMKO I7>16R 

HLTI AND HLT7Z ARE REFERENCED WITH INTERRUPTS ENABLED® 

GMSK /JNCHLT2) 5403) 9282,1M49L83,F Fa, START 1/0 AT X*E, 
CMKEFCO | X*103F">aLu 

GEN /JNOHLT1) »L BA, FFA MFI, WeRl. 24( 7H) DOR=>IH 

ORG INTBAS+7 INTERRUPT FIRST TRY COMES HERE 

GEN Z2( ABORT) 9147) oMT1,GF 4oMRi gl ME, ENABLE INTERRUPTS, 

GMSK /NCILLOP2)91M2,L83,FFA, WAIT( 10) 
CIS(*1"O01SMP) EXC DISMP => ALU 

GMSK /NCINT2) 9SF4,164,L83,RF3, ILLAD*@>DOReIF (ALU) 
IS(@1*ILLAQ) 

GEN /JNCINTS) oSF1,1ImM4,LB1,RF3,FFa, IF (ALU),TOR#>00R 
CMF 1,882 

GEN /NOINT4) »SF4,1mM4,LB81,FF9,CF3, TF( ALU), DOR+1 a aR 
CWR1eSH],880,aAaAF 

GEN GFS,IM7,FFA,NF1,WR1,B8F,AAE L8R*>1,vECQDE, 


LeoCINTF ,S2=>58] 
EJEC 
V75 CONDITIONAL JUMP INSTRUCTIONSe THESE ARE OIFFERENT FROM 
VARIAN STANDARD INSTRUCTIONS. THE JUMP IF EVEN PARITY AND JUMP 
IF ODD PARITY INSTRUCTy;ONS ARE NOT [WN VARIANS SETe 


GEN /F(SISEL) 924(7),FS7eGF 2, ImleoRF 3, FSEL(5"*3) eWAIT(M) » 
C23(*7*) BB=>DORsSAMPLE 

MORG 2 /T(UPS_*) 

GEN /T( ISPS ye) TF 2,GFC MRI esRFS FFO, DOR(RC) ,pOR( 1) —>rbB( 0), 


CWR1,S5C],WF1,886,AAD | INCS,RO*( RE OR RF) wARD 
GEN JFCIRN) »204)9F o7,GF2,603,541 AAZ FSEL(3),RDO(RC) SAMPLE 


MORG 8 REF BY FSE_ (583) FROM JI] 

EQY * 

GEN /N(JSP1) sFFOsWR1sSHIsAAE O=>RE 
GEN /N(JVP1) »FFO,WRi»SH1,AAE Oe >RE 


FREE 


FREE 
FREE 
FREE 
FREE 


FREE 


057 
O58 
os9 
0460 
061 
042 
943 
064 
065 
0466 
g467 
066 
069 
070 
071 
U72 
073 
O74 
o75 
O76 
g77 
0768 
079 
080 
gs) 
O82 
O83 
G84 
085 
O86 
087 
088 
O89 
090 
O91 
O92 
093 
o94 
go95 
0976 
097 
O98 
O99 
190 
101 
192 
1903 
104 
1 Qs 
106 
107 
108 
109 
110 
11i 
Li2 
113 
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114 
115 
114 
117 
118 
119 
120 
i2l 
122 
123 
124 
125 
126 
La7 
128 
L<? 
130 
131 
132 
133 
134 
135 
136 
137 
136 
139 
140 
143 
142 
143 
144 
145 
146 
147 
148 
149 
150 
15) 
{52 
183 
154 
135 
156 
is7 
158 
159 
160 
161 
142 
163 
144 
165 
146 
167 
166 
169 
170 


WJRZ 
WRNZ 
JRN 
JRP 
YDPZ 
YDPNZ 
JP 
WP 2 
dP 3 


© 

& 
LABM2 
LABMS 
INAB2 
IAB 
IME 2 
IME j 


INA 


GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GMSK 
GEN 


E VEC 


INPUT 


GEN 


GMSK 


GEN 
GEN 
GEN 
MORG 
GEN 
GEN 
GEN 


GEN 


ILLOP 


GEN 
GEN 
GEN 


EWJEC 


DIVIbE 


MORG 
GEN 
GEN 


MORG 
GEN 
GEN 
MORG 
GEN 


GEN 
ORG 
GEN 


GEN 
MORG 


/T(SMP1,SS1M) a TF2,5F 39G6F9,1MC 
JTC SIMPL ,SSIM) ot F3,SF29GF9,1MC 
/TICIMPL,SS1M) ao TF2,S5F 39G6F7,1MC 
/T(IMP1,SSIM) oTF3,SF29GF7,IMC 
/S6IJDPZ1,5SS1M) 201) 9FSeeTF2,G6F9 
/SCIDPZL,IMP1) 201) oF S6aTF2,GF9 
/N(JP2) »FFO,CF3,WR1_.SHy,AAF 
/NCIJP3) LBS grF2,FFAMKFFE I ; 
/NOIJP4) MRI FF a CraeWRisSCl Wri» 
CSH1,8BE,AAD 


mATA TRANSFER INSTRUCTIONS. 


/N(TABM3),1(3),1MF,LBI1,FFA MFI, 
CWR128BO,24(5}1) : 
/F(IME1) »2(7) FSA, IMZ2sLB20FFE, 
CMKFEQOO,16(5S1) | 

/N(TAB) sSFL,iMa sl Bl eRF7,FFE MF 
CWR1,880,AA0 
/NCTWALT) 9104) ,GF5,IM6,LBI1,FFA, 
CMF 1,WR],880,AAj 

/N(SS2M) 95Fi,1u8,RF4,4B81,FFA, MFI 
g REF BY FSE. (66) 
/NOIME2),SFi,imE,L81,RF3,FFaA,ME1, 
CXF 1,882 
/N(SS3M),S5Fi,%me,.L81,RF4,FFE MFI, 
CWR1»BB2,AA0 
/N(SS3mM),SF1,Ima,L81,RF4,FFE,MFl, 
CWR1»8B2,AA\ 
/N(INABZ2) 945] ,RF3, FFE omMF1,882,AAI]1 


/N(SS3M) oSF1l,IMBeoL BI REY FFA MF)» 
CWR1»8B2,AA0 

/N(SS3M) ,5Fl,ma,LBl,RFY,FFA,MF1, 
CWR1»BB2,AA] , ) 

/NCTAB) SFL,IMeaslLBleRF 7 ,FFA MF1 
CWR1»BB2,AAQ 


INSTRUCT{GNe 


2 /T(OIV2sO1 yi) 

/N(DIV2Z) sFF4GeCe3,WRI SH], BEF ,AAF 

/TIDIV4H,DIV3) sTF2,GFAsFF2,CF3, 
CWR1»SH1,88F ,AAE 

2 /T(VIV4sdIVv3) 

/N(DIV7)sRF3,Aa] 

/N(DIVS) sLA2Z WRI ,AAIL 

4 BE CAREFUL; 

/S(SS3M,01V15) 2(8) FSF, ,TF3.SF25 
CGFF»IMs8,RF4 . | 

/JN(DIV6) »GF2,RE3,FF2,°F3,SH1,8B1 

DIVI3+t2Z REF BY FSEL(OSB) 

/S(SS3M,01V1S) ,2(8) FSF ,TF2,S5F3, 
CGFF »IMB,RFAY,FF, »CF3,WRI,SH1,BBO, 
CAAQ 

/N(DIV7) FF2,Cel,WR1,S5c1,8F1,SHI 


/S(OlviseOivigsDIVi2) 
FSEL (15) 


CNDOCALUZ) 
CND(eALUZ) 
CNOCALUS) 
CND wALUS) 


ALUZS>FSEL (2) 
ALUZs>FSEL (2) 


Jo >RF 


=1L4">S5C 


DOR(RC) ,pOR( 1) 8>d6 (0), 


Le>Rp 


IF(MiLD, 
IF (MILD, 
IF (MIL), 
IF (mdb), 


START Iso AT Kec, 


DOR">5 


: 


FSEL (8-6) WAIT( IO), 
IR &© X*iFF V Si 


IF (Py), 


DOR y A 


INCP 4 


=? A,VOR 


TBRe>l,DEC,INTRPT, 


DOR@>6 


IF (P) gs INCP,DORm> ALL 


OS(MIL),,ORe>DOR, 
RESET CINTF 


IF(P),INCPsIOR V A #> A 


IF(P),INCP,IOR V B 


IOR ¥ B&B => DOR 


IF (P) epINCPelORe>a 


IF(P) ,INCP,1lORe2d 


IF (P) ,INCP,»TOR@ >A, DOR 


“RF @>RF 
DSB®>D1V4,*RFe>RE 


Be>DOR 


B( L825, G"ADLAG 
SELECTS Osa 
iF wO @s 


IF (P) 


IF NO QS, 


“Be?COR,SAMPLE 


FSEL(15) FF QS, 


IF (P) 
mAwm7A 


lincP 


IF @S, Ince 


DORIRT) ,CARRY=A=>A 
4 /T(DIV9,DI VIO), sSTCOyV1),01V10) 


TT 
TT 


“2? 


FREE 
FREE 
FREE 


FREE 
FREE 
FREE 
FREE 


FREE 


FREE 


FREE 


114 
145 
116 
117 
116 
119 
120 
121 
122 
123 
124 
125 
146 
127 
128 
129 
130 
131 
142 
133 
134 
135 
136 
137 
138 
139 
140 
144 
142 
i43 
144 
145 
146 
147 
148 
149 
150 
151 
192 
1933 
194 
155 
196 
197 
156 
159 
160 
ié6| 
162 
143 
164 
165 
146 
1467 
148 
169 
170 
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® V76 EMULATOR MICROPROGRAM DATE 11278 PAGE 4 ® 
171 DIViG GEN /TODIVid a) oTP2,GFCeoMRisLA2, RFS, DIVIDE STEP 171 

e 172 CFF9eWRI SCL yXF2eSH2,08F - : L7e 
173 DIVil GEN /S(DIV13,01V12),2(6).FS2,TF3,GFD, FSEL(0S8) IF Rotis)*%o 173 € 
174 CLBIsFFA MFI yWR1,BBO,AA} DOR@=>6 174 

e 175 DIV9 GEN /N(DIVIO) »SFi,ak2 SET OVERFLOW 175 
176 DIV7 GEN /N(DIV8) »GF2,Fe9,WRI,9C1,XF2,88—E FIRST OIVIDE STEP FREE 476 © 
177 MORG 2 /S(RIVI3,01V12) 177 

e 178 DIV12 GEN /T(DIVI4 DIVIS) es TR2sGFAsFFI WRI s OSBF>DIVIN SARE RPA 178 
179 CBBF sAAQ 179 & 
180 DIVe GMSK /TIDIVg,DIVIO) ,TF3,GFU,LB3,RF2, RO(IS)F>SDIVIGsei4eo5C FREE 180 
181 CFFA,MKE 184 

sd 182 EJEC 182 sd 
183 % INSTRUZ TIONS FORCED TOGETHER By TEST ADDRESSING 183 

a 184 . | 184 
185 SRE&1 GEN /N(SS2M) »oSF1,Ilme,RF4,AF! IF (P)sINCPeU@SIG Free 485 © 
| 86 HFPT1 GEN /N(HMEN) oIM2,LB1,FFA MFI. WAIT( 19) sDOR@PALY FREE 186 

® 187 MORG 4 /T(UMP2,552M), /TISRE8O,SS2M) | 187 
188 SS2M GEN JN(SS3M) sSFI,IMe RFY,FFO, 24 (mew) TFIP) sINCP 9 (AA) wr aL U 188 ¢ 
189 JMP 2 GEN /N(JMP1) sSPI1,IMC,REFS IF(MyL), NC SC 189 

e 1970 SRESO GEN /N(SREB1) »LB1,RF LFF GecFk3,SH1 DOR*1">P 190 e 
191 HMENI GEN /N(CHMEN2Z) 2 1M2 WAIT( IQ) FREE 191 
192 HMEN2Z GEN JF CHREN) 62(3) o0FSA,LB19RF3eF FA, FSEL(7*6) ,lOKe>pOR FREE 192 

® i193 CMF1,BB2 193 
194 HSTT7 GEN /N(HSTTE) »GF4.24¢1H) THeAaLU, BReAIR FREE 194 © 
195 HSTT8 GEN /NI(HSTT9) pSF1, Me iF tr) FREE 495 

e 196 HSTT9 GEN /NOIWAILT) 9444) ,GF5 IBRe>1,DECODE,ETC FREE 196 
197 EVEC 197 € 
196 * SINGLE WORD ADDRESSING INSTRUCTIONS» 198 

e 199 * PART QO. DQUBLEewORD EXTENDED INSTRUCTIONS 199 es 
200 « 200 
20) MORG 32 REF BY FSE,; (i513) zOl 

€ 202 LDA GEN /N(LOB),SF1,A83,1M8,RF 4,881 AAD INCP, IF (P)»SET AA&BE 202 
203 ELDAL GEN /NCIWAITT) »3¢4) ,GFS,LBI,FFA,MF1, IBRe>lsDECeINTRPT. FREE 203 © 
204 CWR1,BB,,AA0 MIL=>A 204 

1 205 MORG 2 LO&,LDA REe BY FSEL(12) | 205 
206 Lbs GEN JNCIWALT) 91°02) ,GFS5,1M6,Le1 FFA, IBRe>IT,DEC,INTRPT, 206 e 
207 CMFi,WRY,BBL,AA, SEL&éRESET CINTF MIL =>8 207 

® 208 ELDB1 GEN /NCIWAITT) 91(M),GF5,L81,FFA MFI, IBRe>i ,EC,INTRPT, FREE 208 
209 CWR1,8B1,AA1 MIL=>B 209 € 
210 ORG LOAI+4 , 210 
2ii SWA31 GEN /F(LDOB),2(4) sFsSE,SFI,1ma,RFY FSEL(12),1F (P),INCe 241 

© 212 ELDX1 GEN /JNCIWATT) 91°M),GFS,LB1,FFAeMFI, IBR™>leDECeINTRPT » FREE 212 € 
Zia CWR1eBBy»AA2’ MILA 213 

e 214 ORG LDB+4 : _ 214 
215 LOX GEN /NCIWAITT) yi 01),GF5,1M6,LB1,FFA, IBRe>l»DECesINTRPT, 215 € 
216 CMF lsWRI,BBIlsAA2 SELERESET CINTF pMIL™>X 2lé 

€ 2147 EINR1 GEN /N(INR2) 9GF8,LB1,FF9,CF3,SH1,881 MIL+FL™>ALUSSAMPLE oOVFL FREE 217 
218 ORG SWA3SI+4 216 © 
219 INR] GEN /N(EINRL) »SFia¢h6,LBloFFa MFY OS( ALU) ,DOR#>ALU zi? 

€ 220 INR2 GEN /F(SS3M) 4218) »FSF,SFistMa,RF4, FSEL( 14) MIL +l=raLu, FREE 220 
221 CLBisFF9,CF3,SH1,8B1 INCP,IF(P) 221 1 
222 MORG 2 SUB,ANA REF BY FSEL(12) 222 

® 223 SUB GEN /NCIWAILT) o TCL) ,GFD,IM6,LBI OFFS. IBR*>]1,0ECODE,EN INT, 223 
224 CCF3,WRi,8B81,AAn SAMPLE OVFL,A@MILa@dA Z24 € 
225 ESUB1 GEN /N(IWAIT) 910M), GFO,LB1 .FF4,CF3, IBRe>l,DEC,INTRPT, FREE 225 

e 226 CWR1,B8B,,AAQ ArMIL@>aA, SAMPLE OVEL 226 € 
227 ORG SUB+2 : 227 

© € 


a) ae 


Weert? ils eta 


Chaar 
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228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
ai 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
235 
256 
257 
258 
259 
260 
26] 
262 
263 
264 
265 
266 
267 
268 
269 
270 
27] 
272 
273 
274 
275 
274 
2/7 
278 
279 
280 
281 
282 
283 
284 


ANA 


EANAI 


SWAZ6 
EQORAI 


ORA| 
QRA2 
ADD 
EADDI 
SWA345 
SWA22 
ERA 
EERAI 
SWA36 
SWAZ) 
MUL O 
MUL 
SWA37 
DORTOP 
DIVO 


DIV 


GEN 
GEN 


MORG 
GEN 
GEN 


ORG 
GEN 
GEN 


MORG 
GEN 


GEN 


ORG 
GEN 


GEN 


ORG 
GEN 


GEN 


ORG 
GEN 
GEN 
MORG 
GEN 
GMSK 


ORG 
GEN 
GEN 
ORG 
GEN 


GEN 
EJYEC 


/NCIWAL YT) » 101) ,GFS,1IM6,LBILFFB, 
CMF 1,WR1,8B1,AAG : 

/NCIWALT) 916M) ,GF5,L81 FFB MFI, 
CWR1,»8B,,AA0 

2 /S(LOA1L,SWa26) 

/NOSWAZ2Z) s9F 191MO,RFS | | 

/NCTWAIT) ,4(°M),GF5,LB1 FFE MFI, 
CWR1,8B,,AA0 

INR1+8 

/NVORA2) ,SFi,Im8,RF4Y — 

/NOTWAILT)I»1°01)2,GF5,I1M6, Lal, FFE, 
CMF1,WR1,881,AAQ | 

2 ADD, ERA REF BY FeSEL( 12) ~ 

/NCIWAITT) »101),GFO,IM6,LB1,FF9, 
CWR1,88,,AA0 | 

/NCTWALT) 510M) ,GFO,LBL,FFO WRI, 
CBB1sAAQ 

ORAI+4 , 

/F(ADD) ,2(4),FsE,SF1,I ma ,RF4 

/S(LOAL,SWA2Z4,),2(C) oMT1,FSF,TF3, 
CGFB,LB,,RF3,FFasMF1, BB, 

ADD+4 MORG 1g WITH ADD : 

/NCUWAL TI LC1),GFS,IM6,Lal,FFo. 
CMF1,WR1,B8B81,AAn > ‘i 

/NCIWAITT),12(M),GF5,LB81 FF6 MFI, 
CWR1,»8B,,AA0 

SWA3S+4 

/F(SUB),2(2),FSF,SF1,IimMa,RF4 

/N(SWA22) SF ig yD 

z REF BY FsSEL(12) | 

/N(MUL) sLB1eFFA MF 1 gWRy,BBI,AAF 

/TIMUL 4 MULL) oa tFP2,GFOeL83,RF2, 
CFFAsyMKOQOE 

SWA36+4 

JZF(MULO) 52°04) sFSE,IMI 

/NCRESET) »RF 1st. B81,FFAamMF1,8BO 

MULO+4 MORG 16 WITH MULO | 

/N(DIV) ,LB1l FF a gsMF1 WRI eWF1,BBy, 
C€24(52) 

/TIDIVZ2,DIV1I) s7yF3,GFF ovVF1i,AA0 


IBR*>1,0ECODE,EN IwT, 


AGSMIL=>A 
IBRe>T,DECsINTRPT, 
AGMIL=>A 


OFC(MIL),INCS 


IGReal,DECsINTRPT, 
AV MIL => A 


IF (P),INCP 
IBR">T,0EC,INTRPT, 
A V 


MIL => A 


IBR*>1,DECODE,EN InT, 


SAMPLE QvFL,At*MIL=>A 
IBR*>I1,DEC,INTRPT, 
AtMI Le >A,SAMPLE OVEL 


FSEL(12),1F (P),1NCP 


FREE 


FREE 


FREE 


FREE 


CoFSEL(AS913)(MILIS#O) FREE 


MIL*>0PR 


IBR*>1,DECODE,EN Int, 


A XOR MIL => A 
IBRe>I,OEC,INTRPT, 
A XOR MIL => A 


FSEL(12),1F (CP), INCP 
OF (MIL) 


MILeaS2 
ROSIGN®>MUL4,15=25S¢ 
FSEL(12) ,WAIT(M) 
DOR*>P FOR DEBUGGING 


MibL*>52,MiL15">05 


QS*7p1V1,K9(15)"2056 


SHIFT ZNSTRUCTIONS AND INSTRUCTIONS cONSTRAINED To BE 
NEAR SHIFT INSTRUCTIONS BY ADDRESSING. 


MORG 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 


32 SHIFTS REF BY CND FSEL(BRe5), FAIL TO SS3MI 
AT eSSQMl) oTE3,SF3sGFC,IMS,LAZ,RFSPWRY pSH4, AAA 
/T(*sSSaME) oTF3sSF3eGFCeIMB,LAZsRFSaWR) pSt1 AAI 
/T(*sSSaMl) oTF3,SF3eGFoeIM8,LAZaRFS,WRy ySHZ,AAI 
JT SSaMl) oTR3sSF3sGFC,IMB,LAZsRFS,WRy pSHG,AAL 
/T(*sSSaMl) TF 3,SF3eGFC,IMB,LAZ, RFS WRy ySH4 
/T(%,SSaM]) TF 3,SF3eGFC,IMB,LAZ RFS »WR] SHY 
/T(*,SSaM1) pTF3a,SF3sGFCe,IMB,LAS RFS WHY ,SH2 
/T(#,SSaMl) oTF3sSF3eGFCeIMB,LASeRFSyWRy ySH4 


/NGLASL I) aLAZsRF3,VF 4D AAI 
/NCLERL 1) @RF3,AAI 
JNCLASRI) pL AZeRFR,VF A DAA 
/JN(LLSR1)»RF3,AA] 


FREE 


FREE 


FREE 


FREE 


FREE 


228 
229 
230 
z3l 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
25} 
22 
253 
234 
2a5 
256 
287 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
249 
270 
avi 
2ié 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
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PAGE 
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© V76 EMULATOR MICROPROGRAM DATE 1n1278 PAGE ‘ P 
285 MORG Fi REF BY FSEL FROM RR4 285 

e 286 ROF GEN /N(SS3MI) 9SFisGF4,IMaeRFY RESET OVFiLs IF (PP) y1tNCP 286 
287 SOF GEN /NISS3M1I) SF 1,GF2,1M8sRF4 SET OVFL, IF(P), InSP 287 6 
288 TSA GMSK JN(TSAL) 9163) 9AB82,1ME0LB3,FFA, START 10 288 

€ 289 CMKDFCO 289 © 

| 290 ILLOP 290 
291 MORG 16 REF BY CyD FSEL FROM DIv, FSEL FROM MUL,INR 271 

e 292 SS3N GEN JNO ITWAIT) 910M) ,GFS,1M64 [BRe>T,DECODE, ETC 292 
293 SHFT1] GEN /JS(ASLB,SS3MI) ,2¢F) ,FS9,7TF3,S5F 35 CNOINOT ALUZ) FSEL(8eS)FREE 293 € 
294 CGF9,I1M8,LB1,RF2,FF6,CF3,SH1,B80 CNDOCALUZ) IF(P), 274 

7 295 * “DOReASHIFT COUNTER 295 t 
296 MORG 2 /T(LASL2,#) 276 
297 LASR1 GEN /T(LASLZ 9%) oTEZ,GFCoLAZ RFS WRI sSCL WEA XFL ,SH2 2977 

) 298 LLSR1 GEN /T Ce gL ASLI) op TF3,SFa,GFC,IMB,LAG,RFS WR »SCy, 298 1 
299 CWF1,XF4,SH4 299 
300 MORG 2 300 

e 301 LASLI GEN /T(LASL 294) pTF2,GFCsLAZ2,RF5,WRY, SHFT OVFL *®> LaSi2 301 
302 CSC1,XF3,SHb,nA (A,OGR)ILEFT, INC Se 302 © 
303 LASL2 GEN JN(LASL3) eSFi,siMa,SCl,WFy,XF3 IF(P),00R RT,D0S8e8>p0Ri5 303 

€ 304 MORG 2 S/T #,LASL3) ; 304 
305 LASL3 GEN /NCIWALT) 4°01) ,GF5,1M6,LB1,FFA, DECODE,IBR@>I1,EN INT, 305 © 
306 CMFL»WRL,AAI | DOR@>8 306 
307 LLRL1 GEN /T(#,LASL3) »TF3,SF3,GFC,IM8,LA2, SHFT OVFL SAL ASLI3,INC SC 307 

® 3083 CRFS,WR1,SC1»XFi SH2 (A,DOR) LEFT ROTATE 308 € 
309 ORG SS3M+8 REF By FSEL, MUST BE MORG 32 WITH SHIFTS 309 

® 310 SS3M] GEN /NCIWALT) »1¢01),GF5,1M6 IBRe>I,DECODE, ETC 340 
311 HLT4 GEN /F(HRDP) 4247) oFSA FSEL (8-4) FREE 311 ®@ 
312 MORG 2 /S(SS3M,DI1V15) . ; 312 

t 313 DIViS GEN /F(SS3M),2(8) FSF ,SFistMa,Fra, FSEL (14) , TF CP), 313 
314 CCF3,WRI,SH1,B8B1,AA1 #Be>B 314 @ 
315 EdJEe 315 
314 . JUMP 4~/D MARK INSTRUCTIONs 316 

ad 317 * 317 ® 
318 JMRK3 GEN JN(SS2m) oSFI,IM4 sLBl,sREI,FF9 CES. IF (ALU) pMiL+ieoP FRee 318 

® 319 CSH1,BBy 319 
320 MORG 2 /T(UMRKI,JMRKS) 320 ©@ 
321 JMRKS GEN /JN(SS2M)eSF1,1m8,RFA4 IF(P),INCP 321 

e 322 JMRK1 GEN /TOSMRK2Z,9NRK4Y) oTF39SF2,GFB,1M2, MILISF>IMRKY  Pejperaly, 322 
323 CLAL»CF3 CND(MIL1550) OS(MIL) 323 © 
324 MORG 2 /T(UMRK2,UmRK4) 324 

e 325 JMRK4Y GEN /JNCUMRK1) pSFLsgIMD,RFS OF (MiL),zNC SC 325 
326 JMRK2 GEN /N(IJMRK3) IML ,LAL,CF3 WAIT(M) ,PelePALyU 326 € 
327 EJEC $27 

© 328 . DOUBLE WORD IMMEDIATE INSTRUCTIONS. NOTE THAT THESE INSTRUCTIONS 328 
329 * ARE DIFFERENT FROM VARIAN*’S SINCE AN MePIELO EWUAL TO ZERO On & 329 1 
330 - DOES NOT CAUSE UNPREDICTABLE RESULTS, IN ADDITION, BITS 7, 4 330 

e 331 . AND g ARE USED SIMILARLY TO THE USAGE FOR DOUBLEmwoRD EXTENDED 331 
332 é ADDRESSING INSTRUCTIONS. WHEN BITS 3 AND GO ARE EQUAL TO OG, U4 332 € 
333 » OR 10, INDEXING AND [NDIRECT ADDRESSING ARE PERFORMED, THUS, 333 

7 334 * NEGATIVE QPERANOS ARE NOT POSSIBLEe WHEN BITS 4 AND O ARE EGVAL 334 
335 « TO 41, THE ACTION IS THE SAME AS VARIAN’S ACTION»e NOTE THAT THE 335 © 
336 ‘ VARIAN ASSEMBLER ASSEMBLES BTS 4 AND © AS OOs NOT Ile THIS 336 

e 337 * PROGRAm MAY BE MADE TO EXECUTE PROGRAMS SQ ASSEMBLED BY 337 
338 * EXCHANGING JMMREL(A* 168) AND IMMNI(X*168), ANDO BY EXCHANGING 338 © 
339 * IMRL AND IMNI BELOWe 339 

e 340 * 340 , 
34] MORG 32 REF BY CND FSEL» Fale To IMIND 341 e 

e@ © 


¢ \ 
€ V76 EMULATOR MICROPROGRAM DATE Ipl276 PAGE dq ® 
342 IMMBAS EQU ’ 342 
i 343 * THE FOLLOWING INSTRUCTION IMPLEMENTS AN INDEXED SHIFT CAPABILITY. 343 e 
344 * BITS @8=S OF THE ADDRESS WoRD SHOULD pE SET AS FOR SHIFT 344 
345 a INSTRUCTIONS, NOTE THAT ERRATIC RESULTS OCCUR IF THE CONTENTS 345 
© 346 * OF BITS 8=5 > X*Be SINCE THIS INSTRUCTION CANNOT DO O #> CinTF, 346 ® 
347 t ERRATIC RESULTS WILL OCCUR IF INDEXED SHIFTS ARE THE TARGET 347 
348 * OF INTERRUPTSe INTERRUPTABILITY IS AS FOR SHIFTS, 348 
é 349 IXSHFT GMSK /N(SHFT1)sTFO,SF2,GF3,IMe8,RF7, IF (P),INCP,IBRe>] a49 € 
350 CFF7,MKOOIF DOR&X* LF ereDOR SAMPLE 350 
351 * NEXT g INSTRUCTIONS ali DO: Oo => CINTF, 35] 
e 352 ILDA GEN /N(SS2M),LB1,RF4Y,FFA MEL ,WRI,XFL, INCP, DOR#AA 352 
353 CBBQ,AAQ 353 © 
354 ILDB GEN /N(SS2M),LBi,RFY,FFA,MF1 WRI XFL, INCP, DOR=>B 354 
e 355 CBBO,AAG 355 e 
356 ILOX GEN /N(SS2M) ,LB1,RF4,FFA,MFL,WRI,XFL, INCP, DOR#>X 356 
357 CBBO,AA2 357 
je 358 IINR GEN /FCIST2) 5201) 0FS1,GF8L81,RF3, FSEL(CINTF), DOR+1=?00R 358 ® 
: 359 CFF9,CF3,XF1,SH1,8BQ SAMPLE QVERFLOW 359 
360 ISTA GEN ZFC IST2).2¢01) 9F51,RF 3exF1,AA0 FSEL(CINTF) ,A*>00R 360 
® 364 [STB GEN ZFCTST2) 9201) oF SIRF 3exXF IAAL FSEL(CINTF) ,8=>00R 361 e 
362 ISTX GEN JFCUST2) 5201) oF S1,RP3eKFL,AAQ FSEL(CINTF) ,A=>00R 362 
303 ISTZ GEN JFCIST2) 9201) eFS1,RF30xXF1,SH1  FSEL(CINTF),0=>00R 363 
® 364 . NEXT 7 INSTRUCTIONS ALL DO3 Ge>CINTF, NCP 364 e 
365 IORA GEN /JN(SS2M),LG1,RF4,FFE,MFI,WRI,XFis A V- DOR => A 365 
366 CBBO,AAQ 366 
3467 TAD GEN /JN(SS2M) »GF8,LB1,RF4Y,Fe9,WRI,XF1, A*DOR@=2A,SAMPLE OVEL 367 
© 368 CBBO,AAQ 368 = 
369 IERA GEN /N(SS2M) ,LB1,RF4,FF6,MF1,WRI1,XF1, A XOR VOR =? A 369 
e 370 CBBQ,AAQ 370 
a7i ISB GEN /N(SS2M) ,GF8,LBL,RFY,FF6,CF3,WR1, A*DOR#AA, SAMPLE OVEL 371 ® 
372 CXF1,B80,AA0 372 
€ 373 IANA GEN /N(SS2M) ,LO1,RF4Y, FFB MEI WRI ,XFL, A&DOR=>A 373 ® 
374 CBBU,AAQ 374 
375 IMUL GEN /N(MUL) LBL, RF 4, FRA gMF1,WRI,XF 4, DOR*ARF 375 
376 CBBOs,AAF 376 
® 377 IO1V GEN /NCDIV) LBL RF4O,FFA,MFL,WRI,WE1, DOR*O>RF, alLULSerGS 377 ® 
3 378 CXF 1»880,AAF | 378 
S 379 MORG 16 REF BY CnD FSEL», Falt To IMIND 379 
© 380 IMXC¢ EQU . IMMEDIATE INSTRUCTION INDEX COMPUTATION 380 € 
z 381 * NEXT 3 INSTRUCTIONS DO CeFSEL (43) (GS80)_, CoOFLA) (Q55)4) 384 
; e 382 IMRL GEN /SCIMMBASIMIND) ,2¢F) oF S7TF3e- P+DOR#>0GR 382 PS 
= 383 CSF3,GFF,IMS,LAL1,LB19RF 3,FF9, 8B 383 
: 384 IMIX GEN /SCIMMBAS,IMIND) ,2¢F) oF S7eTF3. X+DOR=2>DOR 384 
= Ps 385 CSF3sGFF,INS,»LB1,RF3,FF9,8B0,AA2 385 
346 IMI GEN /S(IMMBAS,IMIND) ,2(F) eFS75TF3, B+DOK-200K 386 < 
387 CSF3,GFF,IMS,LBL,RF3eFF 9,880 ,AAj 387 
e 388 IMNI GEN JFCIMMBAS) »2(F),FS7oL581,RF3,FFA, MIL@>D0R, FSEL (63) 386 
389 CMF 1,881 389 € 
390 MORG 2 REF BY FSEL(7) 390 
3971 IMPRE GEN JF CIMXC) 92(3) »FS4,LB]1 e9RF 3, FSEL(I"0), 3971 
: € 392 CFFA,MF1,WF1,8By MIL >DOR MIL ISeaas 392 € 
z 393 IMPOST GEN /S(IMXC,IMPST1),2(3),F°S54,TF3,GFB, CeoFSEL Cie) (MILISe0), 393 
e 394 CLB1»RF3,FFA,MF),86] MIL*>00R 394 
395 MORG 2 /TCLMPSTIyIMIND1L) 395 ® 
396 IMINO, GEN /SCIMMBAS,IMIND) ,2¢F) oF S7,TF3, CeoFSEL(G6—3) (MIL15s0), 396 
¢ a77 CSF3,GF3,1M5,.81,RF3,FFaAsMFI,8B, CeoOF (A) (MILI5"1), 397 ® 
398 “ MIL *>D0R 398 
So © 
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399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
4144 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
44] 
44 2 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 


V75 RE«eISTER 


IMPSTI GEN 
+ 
MORG 
IMIND GEN 
IST4 GEN 
MORG 
IMPSTy GEN 
RR] GEWN 
* 
MORG 
IST2 GEN 
IsTl GEN 
EVEC 
¥ 
Fd 
LBT2 GEN 
LBT3 GEN 
MORG 
RR2 GEN 
RRAD GEN 
RRSG GEN 
RRT GEN 
MORG 
RRS GEN 
RR3 GEN 
« 
MORG 
LBSB1, GEN 
LBSBI2 GEN 
MORG 
L874 GEN 
S8T] GEN 
MORG 
SBT 2 GEN 
IST3 GEN 
MORG 
LaT4 GEN 
LETS GEN 
OME 2 GEN 
OABM2 GMSK 
MORG 
RR4 GEN 
INCR GEN 
DECR GEN 
CQMR GEN 


JSCIMXC,IMIND) .2(3) oF S4aTF3,5F 3. 
CGFB8,IMS5,LB1,RF3,FFA,MF1,6B) 


2 


/S(IMXC,T MIND) 


/TCIMPSTIsIMINDA) pTF30GFFeIM1.RFS 
/N(SS3M),SF1,ImMa,LB1,RFY,FFA,MF I 


2 


/S(IMAC,IMPST1) 


/NCIMIND) sSFL,IMS5,LB1 FF a,MF1,880 
JF(RR2).TS3,2(3),FSA,MRO,ABI,LAS 


2 


REF BY FSE, (CINTF) 


/N(IST3)eSF1,1M6,AAF 
/N(IST3),SF1,IMA 


CoFSELC Le) (MILISs0), 
CoOF (A) (MILIS#0), 
MIL*>DOR 


WAIT(M) sQ@S*>IMINDI,INCS ~ 


QF (ALU) ,DOR@> ALU 
1(S*3)">BGsFSECL(7"#4), FREE 
GET BYTA READY FOR S36T1 


OS(ALU) »RF PALLY 
OS(P) 


= REGISTER AND BYTE INSTRUCTIONS® 


/N(LBT3),GF2,1mM1,LAS,9H1. 24 one) 
/JF(LBT4),201) .FS2,SF39GF7,1M8, 


CRF7 9 


16 


LB1,B881 
REF 8Y FSE, WITH REG SEL FROM 


JF(RRS) 201) ,FS9gRFS,FFO, 24( ome) 
/N(SS3MI) »SF1,GFo,IMBeRF4 FF, 
CWRIg23 (ome) ~24( He) 

/NISS3IMI) eSFi,GF6,IMasRF4,FFoO, 
CCF3gWRI,2Z3 (He) 24 (oer h) 
/N(SS3MI) »SFisIM@,RF4 FF a sMFI WRI 


2 


REF BY FSEL(S) FROM RR2 


/F(RR4),2(3),TSO,FS7,4RO,A82,880 
/JF(LORI"4) 92(7) 5TSOsFS7,5F1,1M8_ 
CRF7»MRQO,AB2Z,KF 1,881 ,AAQ 


v4 


AA(RC),SAMPLE,WAIT(M) FREE 
FSEL(BYTA)»sMILe>DORs FREE 
CNDCALUS) IFCP)». IwOP 

RRie 

AAw=7p0R,FSEL(5) 

IF(P) »INCP»AAtBB RBA, 
SAMPLE QVERLOW 

IF(P),INCP »AA*BBe>AA, 
SAMPLE OVERLOW 
IF(P),INCP»B8B=>AA 


FSEL( HS) ,1( 2-0) =>ad 
1( 270) *>AAs1°7788, 
IF(P),INCPsFSEL(Se3), 
1521,RO0">00R,0">CInTF 


/T(LBTIsL8S811),5 /TISBT1,L858T1) 


/N(LBSB12)9SF1,1MD,AB3° 
JF(LBT1) 4201) oFS7,A830TM1 


2 


REF BY FSEL(3) FROM _BSBI2 


/N(LBT2),SF1,1M5,A83,681,LA3,FF9, 
CSHZ2,23(47=*) 524( #8) 

/F(SBT2) 5201) ,FS2,SFis1M7,LB81, 
CLA3ZeFF9,SH2Z2,23( 4-8) 24( wn) 


2 


REF BY FSEL(BYTA) FROM SBT1 


/NCIST4) »RF7,LB1,FFA,MF1,B8B7 


r4 


REF BY FSEL(BYTA) FROM LBT3 


/N(LBTS),SF1,IMB8,RF3,LBI,FFA,MFI, 


CBB 


/NCIWAITI 910M) ,GFS,IM6Oé,LBI,FFA, 


CMF 1.» 


WR, ,BB6,aAQ 


/N(QOARI),1M1 : 
/F(OME3) 5213) pFSA,IMZsLB2,FFE, 


CMKFEQO,16(51) 


14 


REF BY FSE, wITH REG SEL FROM 


/F(ROF),2(3),FS4 
/JN(SS3M1)9SF1i,GF6,I1IMBsRF4,LB1, 
CFF9U,WR],SH2Z,23( ume) p24 (ae) 
/N(SS3MI) 9SFi,sGF6,IMeBsRF4,Lal, 


CFFO, 


CF3,WR1L,SH2,23( we *) 24 (ame) 


/N(SSIMI) sSFisIMS,RF4osFFO.MFI WRI 


OF (MIL),HOLD AaGBG 
FSEL(3) »pWAIT(M) ,HOLO 


IF (ALU) MIL *AA(RA) 


HOLD AA&BB 


FSEL(BYTA) »sBS(ALU), 
MIL *AAC Ra) 


ORLS=>D0R,I1NCP 
INCP,DOR@>ALU 


OLSE=>D0R, IF (P) FSEL 


ORZFe>RO,18Re>] DECODE,FSEL 
SEL&RST CINTF,INTReT 
WAIT(M) F 
FSEL (7-6) pWAIT( IO), F 
IGEX*° AFF y SS} => Aku 
RRSe 
FSEL( 19) 
IF(P),INCPsO0GR+l1*#>,aA, 
SAMPLE OVERFLOW 
IF(P) ,INCP»DOR*Le>AA, 
SAMPLE QVERFLOW 
IF(P),INCP»NOT AA@>AA 


REE 
REE 


DATE ipi2?7é 


PAGE 


) 
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456 
437 
458 
459 
460 
46] 
462 
463 
4&4 
465 
466 
467 
468 
469 
47) 
47] 
472 
473 
474 
475 
476 
477 
478 
479 
480 
48] 
482 
483 
484 
485 
486 
487 
488 
489 
490 
“74 
492 
493 
494 
495 
496 
497 
498 
499 
50 
504 
502 
S503 
504 
505 
506 
507 
508 
509 
510 
Sil 
Slé2 


LORI 
ADR] 


LOT 
a8T 


ORG 
GEN 


GEN 


GEN 
GEN 


EWEC 


QUTPUT 


MORG 
GEN 
GEN 


GEN 
GEN 


MQORG 
GEN 
GEN 
GEN 
GEN 
EWEC 


RR4+4 REF By FSEL (583) WITH REG SEL FROM RR3e [(6) 81.6 


/N(SS3M),S5F1,Ima,RF4Y,LB1,FFA,MFI, 


CWR1923 (474) 24 (awe) 


IF(P) »INCPaMI Le >AA 


/N(SS3M) »SF1,GF6,IM8,RF4Y,LBI FFI, IF (CP) »INCP»MIL+AA@>dAA, 


CWRI 923 (#4) 24 (ame) 
/T(LB8T1,L8S811),TF3,GFB,A83 
/T(SB8T1,L8SB1}),TF3,GFB,AB3,LALs 

CRF1,FFF 


DATA TRANSFER INSTRUCTIONS. 


4 REF BY FSEL 

/N(OME2) eSF1,1MO,xXFL | | 
/N(OABM2) 9167) ,I1MF,LBL, FFA sMFI, 
CWR1,8B0,24(51) : 
/N(OABM2),1(07),I1MF,LB1,FFA,MF1, 
CWR1sB8BO,24(5]) 
/N(QABM2)443(7),1MF,LBL,FFAsMFI, 
CWR1,8B0,24(51) 

4 REF BY FSE, 
/N(SSIM),IM2,LB1,RF4,FFA,MF1,881 
/N(SS2M) ,1M2,AAQ 
JN(SS2M),I1M2,Aal 
/N(SS2M),1M2,FFE,MF1,981 AAO 


BIT TEzT INSTRUCTION, 


MORG 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
GMSK 
MORG 
GEN 

GEN 

MORG 
GEN 

GEN 

EWEC 


MULTIP“Y INSTRUCTIONS 


MORG 
GEN 
GEN 
MORG 


16 REF BY FSE; (30) 


SAMPLE OVERFLOW 
MILS*>LBSBTI,HOLD ~AGBB 
MILS®>L8SBTI,HOLD ,A&BB 
PejrrP (FOR MPLE) 


OF (MIL) ,RESET CINTF 
START 1/70 AT Kelc, 
DOR*>S] 

START 170 AT X*1C, 
DOR*>S] 

START 170 AT K*4C, 
DOR*>S] 


WAILT(IO) ,INCP MIL esALU 


WAIT( IQ) ,As>ALY 
WAIT( 10) ,B*>ALU 


WAIT(IQO),A V BerALy 


/F(BT30).2(1) eFS8,LB3.RFa,F Fa, mKFFFE 
/F(BT30) .204)eFS8,LB83eRF3,FFA,MKFFFO 


/F(BT30),2¢1) 
/F(BT3Q) 261) 
/F(BT30),2(1) 
/F(BT30) ,2¢61) 
/F(BT30) 5241) 
/F(BT3Q0),2¢1) 
/F(BT30) ,2¢14) 
/F(BT3Q),2¢1) 
/F(BT30)926)) 
/F(BT30),2¢1) 
/F(BT3Q0),2(¢1) 
/F(BT30),2¢1) 
/F(BT30),2(1) 
/F(BT30),2(01) 


o9FSB8,LB3e9RF3,FFA,MKFFFS 
9FSS8,LB3eRF3eF Fa yMKFFF7 
»9FSS,LB39RF3,FFA,MKFFEF 
9FSS8,LB3 RF asFFA,MKFFOF 
»9FSSeLB3eRFayF Fa, MKFF BF 
9FSS8,LB3sRF3,FFA,MKFEFF 
oFS8,LB3eRF ay FF a ,MKFOFF 
oFS8,LB3eRF a9 F Fa MKF BFF 
»9FSB8,LB3eRF3,FFA,MKP FF 
»9FS8,LB3eRFa,F Fa, MKEFFF 
»9FSB,LB3eRF3.FFA,MKDFFF 
9FS8,LB3sRF3,FFA,MKBFFF 
o9FSB8,LB3eRF aaF Fa sMA7TFFF 


2 REF BY FSEL(4) 


/F(BT40) 9261) 


/F(BT4O) 5201) oF S9,GFe2eLB81,F FB sMFIL,AAI 


29FS9,GF2eLB1,FFB,MF I 


2 REF BY FSEL(S) 


/T(8T§0,SS1M) 
/T(BTS50,SS1M) 


oTF3,5SF29GF9,IMC 
oTF2,5F39GF9,IMC 


2 T(MULYA MUL 1) 


/N(MUL2),GF2,FF9,B6F ,AAl 
JN(MULS) »pLAZ,RF3,VFI,AAL 


2 /T(MUL3sMULS) 


RF +B e>ALU,SAMPLE 
B(L)=>DOR,B1S=>05B 


DATE lol27s 


PAGE 


9 


t q 
e V74 EMU) ATOR MICROPROGRAM DATE 101278 PAGE 1G ® 
513 MULS GEN /N(MUL7) sMR1,FF3,MF1,4R1,SC1, ZERO => RE» DOR (RT) » 513 
e 514 CWFrA,XF 1 ,AAE DORQ, #> BADD 514 
515 MUL3 GEN /N(IMUL5) »GF8,Fre9,B8BF ,AaAI RF+Be>ALU,SAMPLE OVFL 515 eo 
516 MUL 2 GEN /TOMUL3sMULS) pTF2,GF99LA2,RF3, ALUZS>MUL3»B(L)"#>0D0R, FREE 516 
® 517 CVFA,AAY BiS*>0S6 S17 
S18 MUL7 GEN /N(IMULS) »MRI,RFS,FF9,YRI,SC1,WEI1, FIRST MULTIPLY STEP FREE 516 ® 
519 CXF | 519 
e 520 MORG 2 520 
521 MUL GEN /TIMULG,*) sTF2Z,GFC.MRI,LAISRFS, MULTIPLY STEP 521 © 
522 CFF9eWR1,SC1,WF 4 XFi4 522 
e 523 MUL GEN /N(MUL LL) sLASSWRIL,SCieWFi,XFY,SHO AsDOR(RT) MULSwe>DL ald 523 
524 MORG 2 /T(MULA2,MUL13) 524 ¢ 
525 MUL{3 GEN /F(SS3M),2(8) pFSF,SFistMa,RF4, FSEL(14), TF (P),INCP $25 
t 526 CLAS sWR1,SH4,AA] | SHIFT 8 526 
S27 MUL12 GEN /N(IMULA13) oF F6,CF3,WRI,BBF AmRF m>A S27 © 
528 MULi{1 GEN /TIMULIL2,MUL13),7TF2,GFa,LB1,FFa, OSB*>MUL{2Z,00Re>8 FREE 528 
| t 529 CMF1,sWRiI,AAIL 529 t 
GEN EMPTY WORDI $30 
| CMF1,WRI,AAI 531 
EJEC S32 
® 533 * V75 DO,,BLE PRECISION Ayd REGISTER@MEMORY INSTRUCTIONS, $33 e 
534 * 534 
| 535 MORG 16 /T(DPRM2sO0PRM1) WITH AB2 FOR REG SEL 535 
: ® 536 DPRM1 GEN /T(OPRM4Y »DPRM3) sTF39SF3, CND(WMILS) FSEL(8=6) TFRS 536 ®@ 
| 537 CGFB,IMS,L81,RF3,FFA,MF], 68] CND(MILS) OF (ALU), 537 
538 * MIL=*>DOR 536 
© 539 DPRM2 GEN /T(DOPRM4,0PRM3) yTF3,5F 3, CNDO(eMILS) FSEL(8=4) TTRS 539 { 
549 CGFB,IMS,LB1,RF3,FF 9,881 24 lame) CNDO(MILS) OFCALU), 540 
541 P MIL*AA#>DQR 541 
€ 542 DST] GEN /N(OST2)eIM1,FFO,AAE WAIT(M) »RE@> ALY FREE 542 @ 
543 DST2 GEN /N(DPRMST) 9SF1,A83,1M6,Lal,FFI, OS(ALU) ,DOR+ = >aLuU, FREE 543 
S44 CCF3,B8BO,SH1,AAF Fe>Aa 544 
¢ 545 OPRMST GEN /NOSS2M) ,AB3R,RFY,FFO,2y4 lame) INCP ,AAwm> ALU,HOLD AA FREE S45 : 2 
546 DADSB] GEN /F(DADD2) 5261) ,FS7,GF2,I1m1 RFS, RF +#RF*>D0RsSAMPLE FREE 546 
® 547 CFF9,BBF,AAF | WAIT(M) 547 
548 MORG 2 REF BY FSE, FROM DaDsBI 548 € 
549 DAbD2 GEN /FC(DPDOR1) »2(1) ,FSAsGFQ,LB1,FF9, REtMNIL*FCARRY@ORE, FSEL 549 
® 550 CCF1,WRY,SC1i,WF1,881,AAE DOR(RC),SAMPLE QVERFLOW 550 
551 DSUB2 GEN JF(OPDORI) 92¢(1),FSA,GFRB,LE1,FF6, RE@MIL*CARRY@RE, FSEL $51 ia 
552 CCF1,WR1],SC1i,WF)],881,AAE | DOR(RC),SAMPLE OVERFLOW 552 
e 553 DLO} GEN /F(DPDOR1)52(1)eFSAeL81,FFA,MF 1, MIL@ARE FREE $53 
554 CWR1,8B)],AAE 554 € 
S55 DAN] GEN /F(DPDGR1)92(1)eFSAeL 81 ,FFB MF 1» RE & MIL w>RE FREE §55 
557 DOR 4 GEN /JF(OPDOR1) 92(1)2FSA,L81,FFE,MF1, RE VY MI LerRE FREE 557 1 
558 CWR1,88),,AAE 558 
e 559 DER GEN JF(DPDOR1) s2(1)eFSApL S81 ,FF6,MFi, RE AGR MIL*>RE FREE 559 
560 CWR1,8B1,AAE 560 < 
54] MORG 2 REF BY FSEL FROM DLO, ,DaADD2.nSUB2»sLAN] , CORI DERI 561 
© 562 OPDOR, GEN /N(DPRERO) »SF1,1M8,LB1,RF4,FFA, IF(P),INCP,DOR=AR] FSEL 562 1 
563 CMF1»sWR],BBOQ,AA, 563 
564 DPRORS GEN /N(DPRER4) »SF1,1IM8,LB1,RFY,FFA, IF (P) ,INCP,»DOR=>RS FSEL 564 
566 DPRERQ GEN /NCIWAIT) 910M) ,GFS5,IM6,FFA,MF1, IBReaPlL,DECODE,INTReT, FREE 566 
567 CWR1,BBE,AAD SEL&RST CINTF yRE=>RO S67 
€ 568 DPRERW GEN /NCTWAIT) »1°0M) ,GFE,IM6,FFA,MF], IBRe>IT,DECODE,INTRPT, FREE §68 ® 
569 CWR1,BBE,AA4 SELERST CINTF,RE#>R4 549 
: : 


q t 
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570 MORG 16 REF BY FSE, FROM OPRM4 570 
e 571 RMLO GEN JNORM1) sSFisIM4,LBisrRF ao ,FFA mF y OF (ALU), INCP,DoORe>a~alLyu FSEL $71 
| 572 RMST GEN /N(DPRMST),TS3,S5F1,AB2,1M6,LB1, OS(ALU) ,DOR@>ALU, FSEL $72 ® 
573 CFFA,MF1,B880 | 1(5*3)=>AA 573 
c 574 RMAD GEN /NORM1) pSFL,IM4,LB1,RF4,FFA,MF] OF (ALU) ,INCP,OGoR@> alu FSEL 574 ® 
575 RMSB GEN /JNORM1) sSFL,IM4,L Bi RP 4 FFA, MFA OF (ALU), INCP,OGRe>a~abu FSEL 575 
5764 MORG 2 FAIL OF CND FSEL To RMLD ETC. 576 
e 577 DPRM3 GEN /N(OPRM1) oIML RFS WAIT(M),INCS TF 577 t 
| 578 DPRM4 GEN JF (RMLD) 92(7) pFSAsSFIleIM4sbAL1,CF3 IF (ALU) »P+le>aALy TT 578 
| 579 ORG RMLD+6 579 
e 580 DPRORE GEN /N(DPRIRF) »FFA,MF1,WRI,B8BOsAAE ROe-RE FSEL 580 t 
| 581 DPR4YRE GEN JN(DPRSRF) »sFFALSMF1,WRI,BBY,AAE R4eARE FSEL 58] 
| 582 ORG RMLD*+8 REF By FSEL WITH REG SEL FROM RM1, 1 IMPOSSIBLE 582 
le 583 RMLD1 GEN /NCIWAIT) »4(M),GF5,1MS6,LBI FFA, IBRe>l,»,OECODE,INTRPT, FSRS 583 ® 
| 584 CMF 1sWR1,23( 49%) ,24(a0*) SELERST CINTF MI LeaAa 564 
585 * RM1 1S NOT REFERENCED BY FIELD SELECTIONe 585 
e 586 RM J GEN JF (RMLD1=8),7TS3,2(B) »FSA,SFI1,AB2, IF CP) ,INCPeT(S=3)e>AA, FREE 586 e 
587 CIM8,RF4,B8B1 1->85,FSEL(7=6) 587 
588 ORG RMLDI*2 588 
P 589 RMAD1 GEN /NCIWAIT) 1°) ,GFO,IM4,LBI,FFS, IBR=>1,D0ECODE,INTRPT, FSRS S89 c 
590 CWR1,23( 4") 24 (4-8) SELEéRST CINTF, 590 
591 * MIL*AA@>AASSAMPLE OVFL S91 
e 592 RMSB1 GEN /NCTWAIT) »1(M),GFD,IMS,LBI,FFS, IBR*>1,D0ECODE,INTRPIT, FSRS 592 
S93 CCF3,WRI,g23(e-#) 24 (uaF) SELERST CINTF, 593 € 
S94 ‘ ANeMI Le >AASSAMPLE aVFL 594 
® 595 DPRIRF GEN /N(DP1) »FFA,MF1,WR1,B81 ,AAF Ril-2RF FREE 595 
596 DPRSRF GEN /N(DP1) FFA gMF1,8R1,885,AAF RS=>KF FREE 596 € 
597 DP 4 GEN /NODP2),SFLy,IMS,LB19FF9,CF3,S5H4 OF (ALU) ,DOR*1=>ALU FREE 597 
e 598 DP 2 GEN /F(DLD),2(7),FS7,SF1,°IMS,LB1,FFA, OF (ALU) ,DORw> ALU, FREE 598 
599 CMF 1,889 FSEL (53) 599 © 
600 MORG 8 REF BY FSEL FROM OP2 600 
e 601 OLD GEN /JN(DLDOL),IM1,LB1,RF7,FFA,MF1,881 WAIT(M) ,INCP MIL erpOR FSEL 601 
602 DST GEN /N(DST1L) ySF1.IM2,AAE OVR(OS) »RE@>ALU FSEL 602 € 
603 DADD GEN /N(DADSB1) sLB1L,RF4Y,FF9I,WRI,BBI, RF+MI Lear pINCP FSEL 603 
695 OSB GEN /N(DADSB1)5LB1 ,RF4Y,FFE,Ce3,WR1, RFeM{Le>RF pp INCP FSEL 605 ® 
606 CBB1,AAF 606 
@ 607 DAN GEN /N(DAN1) ,I1M1,L81,RF7,FFB,MF], RFEMITL=>RF,INCP, FSEL 607 
608 CBB1,AAF WALT(M) 608  ) 
609 DOR GEN /N(DOR]),IM1,L81,RF7,FFE,MFi1, RF V MiueaRF,INCP, FSEL 609 
610 CBBL,AAF WATT (M) 610 
© 611 DER GEN /N(DERI),IM1,L61,RF7,FF6,MF1, RF XOR MIL@>RF,INCP»FSEL 61) @ 
612 CBB1,AAF WAILT(M) 612 
613 ILLOP | FSEL 613 
© 614 * DPRM cc Nf T DO IF(P) BECAUSE THE MEMORY LATCH ISN*T A TRUESD 614 a 
615 . LATCH, SO THE TESTS AT DPRMi, DPRM2 DO NOT WORK PROPERLY IF THE 615 
616 + MEMORY JS ACTIVE. 616 
€ 617 DPRM GEN /TCOPRM2,DPRM1),TSO,TF3,GF9, ALUZ#>DPRMI1,WAIT(M) » FREE 617 1 
618 CAB2,IM1,XF 1,88, Om >CINTFE ,[(2"0)=>AaR 618 
e 619 EVEC 619 
620 ‘ EXECUTE REMOTE INSTRUCTION, 620 e 
621 « 621 
e 622 $$3 GEN J/NCTWATT) 94°(N),GFS,1M4 DECODEs EN INTS», ETC FREE 622 
623 MORG 2 /T(XEC1],)XEC3) 623 e 
624 KEC3 GEN /JN(SS2),SF1,1M8,RFY IF (P),INCP 624 
e 625 KEC | GEN /T(X%EC2,582),TF2,GF8 MILIS®>XEC2 625 
626 MORG 2 /T(XEC2,8S2), FSEL(STEP) 626 ® 
Sd © 


a « 
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627 $$2 GEN /N(SS3)eSFl,IMg,RF4 IF (PF) ,INCP 627 

e 628 HSTT4 GEN /NCHSTTS) »IM1,RFA WATT(M) ,TNCP 626 
629 XEC2 GEN /N(XECL) »SFA,IMC,RES IF (MILI ,INC SC 629 ] 
630 EJEC 7 ; 630 

e 63] + SET [/n DEVICE SELECTION REGISTERe THIS IS NOT A VARIAN 631 
632 . INSTRUCTIONe THIS INSTRUCTION PLACES 6 BITS IN REGISTER DOR, 632 4 
633 + WHICH ARE SUBSEQUENTLY INCLUSIyEewOR* ED WITH ALL OEVICE SelLéecrlon 633 
634 > SPECIFICATIONS SENT TO THE I/9 BUSe THE QOCTAL FORM FOR THIS 634 

® 635 . INSTRUCTION IS} 635 ®@ 
636 * 107TDpD WHERE 636 

e 637 . T=03 OD=>OR T#43  Xe>DR 637 
638 a T=13 >  A#>DR T35: AV K => OR 638 © 
639 * T#23; 6B ?DR T2763; BV XK #> DR 639 
640 * T®=33; A V B > DR T=7; AV BV X @> DR 640 

< 641 * | 644 © 
642 SETXIT GEN /NCIWAITT) 94°01) ,GF5,1MS,LBloFFa, DECODE sIBR™>1sEN INT FREE 642 

643 CMF 4eWR1s8B0,24 (DR) | DOR*™>0R 643 
© 644 MORG 8 REFERENCED BY FSEL(8=6) | 644 € 

645 SETI GMSK /N(SETXIT) »SF1,1M8,LB2,RF7,FFA, 160°77">D0R 645 

e 646 CMKFFCO | IF (P),INCP 646 | 
647 SETA GMSK /N(SETXIT) »SF1,I1M8,LB3,RF7,FF7, DR&O*77=>D0R 647 € 
648 CMK3F916(0R) | IF (P) ,INCP 648 

e 649 SETS GMSK /NOSETXIT) »SF1,IM8,LBS,RF7eFF7, B&0*77=>D0R 649 ® 
650 CMK3F AKI | SE CE) y INCP 650 
651 SETAB GEN /N(SETA) »FFE,Mel WRi,881,24(0R) B V DR => OR 651 

e 652 SETX GMSK /NOSETXIT) »SF1,1M8,LB3,RF7,FF7, K&Q*77#>p0R 652 ® 
653 CMK3F pAK2 IF(P),INCP 653 
654 SETAX GEN /N(SETA) FFE Me i gWR1,882,24(0R) X V DR => DR 654 

e 655 SETBX GEN /N(SETAX) oFFAsMF1,WR198B1,24(0R) Berd 655 e 
656 SETABX GEN /N(SETAX) »FFE,mF1,WR1i»2BB1,24(0R) 8B V OR => DR 656 
657 EJEC 657 

e 658 * EATERN,L CONTROL INSTRUCTION, 658 e 
659 4 659 
660 EXC2 GEN ANC EAC3) gL CL) os IMF LBL eF Fa MF], START 10,00R=>5j FREE 660 

© 661 CWR1,8BQO,24(5S]1) 66] 
662 EXC3 GMSK /JN(SS2),1M2,LB82,FFE,MKFEOO.16(51) WAIT(I10),190°777 V Sj} FREE 662 © 
643 EXCz2 GMSK JN(SS2),I1M2,L82,FFE,MK7E00, 1@X*S8iFF V OR, WAIT (IO) FREE 663 

t 644 C16(DR) 664 e 
665 4 SENSE INSTRUCTION® 665 
646 * ; 666 

e 647 SEN2 GEN JN(SEN3) p10) ) 09 rMP LBL eFFasMF1, START 1/0 AT AG, FREE 647 ® 
668 CWR19XFy,880,24(51) DOR#>Si,RESET CINTE 668 ~ 
669 SEN3 GMSK /N(SEN4) »IM2,LB2,FFE,MKFEOO, WAIT(1Q), FREE 669 

® 670 C16(S1) | 1&EX*iFF Vv Si => ALU 670 
671 SEN4 GEN /T(SENS,SSIM) »TF2,S5SF39GF1,IMC,RF4 170 SENSES>SENS,INCP, FREE 671 @ 
672 * IF (MIL) IF 1/0 SENSE 672 

® A734 MORG 2 /T(SEN6,SEN7) 673 
674 SEN7 GEN JN(SENS) ,SFL,1IMC,RES IF (MIL), INCSC 674 © 
675 SENG GEN /N(SS3M),SF1,IM8 IF (P) 675 

€ 4676 EVEC 676 @ 
677 « DOUBLE eWORD EXTENDED INSTRUCTIONSe NOTE THAT THESE INSTRUCTIONS 677 
678 . ARE OLFFERENT FROM VARIAN*’S SINCE AN MeFIELO EQUAL TO ZERQ OR & 678 

e 679 » DOES NOT CAUSE UNPREDICTABLE RESULTS, 679 € 
680 . | 680 
681 MORG 32 ELOA ETC REF By CNpo FSEL, FAIL TO DEIND 681 

®e 682 EXTBAS EQU * 682 
683 DLBX GEN /N(DL AD sSFIs,IMS,L BisRF4,FF9,CR3s OFCALUD, DOR*1=>ALUs 683 e 

€ © 
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684 
685 
686 
687 
488 
689 
670 
6971 
692 
6973 
694 
695 
696 
697 
698 
699 
700 
704 
702 
7Q3 
704 
705 
706 
707 
708 
709 
710 
7141 
712 
713 
714 
715 
716 
717 
718 
rat 
720 


721 
722 


ELDA 
ELOB 
BLOX 
EINR 
ESTA 
EST& 
ESTX 
Rate 


EORA 
CADDO 
KERA 
ESUB 
EANA 
EMUL 


EDLY 
DERL 
DEIX 
DE IB 


DENI 


DEPRE 


DEPQST 


DEIND] 


DEPST] 


GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 


GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
GEN 
MORG 
GEN 


GEN 


GEN 


MORG 
GEN 
GEN 


MORG 
GEN 

EJEC 
SKIP 


CSH1,B880 


/N(ELDAL) »SF1,1M4,RF i oFFO,CF3,AAE 
/N(ELDB1) »sSF1L,IM4,RF Ii sFFO,CF3,AAE 
/N(ELDOX1) 55F1,1M4,RF1sFFO,CF3,AAE 
/N(EINR1) sSFL,IM6,LBi»sRF4,FFA,MF I 
/N(S32M),SF1,1M2,AB3,RF4, AAG 
JN(ISS2M) ,S5SF1,1MZ,AB3,KF4Y,AA] 
/N(ISS2M),SF1,1mM2,A83,RF4,AA2 
/N(SS2M) ,SF1,1M2,A82,RF4,SH1,wR1, 


CAAF 


/N(EQRAL) sSFiLeIM4,RF i eFFO,CF3,AAE 
/N(EADDI) sSFi,IM4,RF i sFFO,CF3,AAE 
/N(EERAL) »SFi,1M4,RF 1 s9FFO,CF3,AAE 
/N(ESUBL) sSF1,IM4,RFisFFO,CF3,AAE 
JN(EANAL) »SF1L,IM4Y,RF IL sFFO,CF3,AAE 


/N(MULO) » IMI REA 
/N(DIVO) ,IML,REA 


16 REF BY CnO FSEL, FalL To DEIND 


JS(EXTBAS»,DEING) ,20F) o9FS7,TF3, 
CSF1,GFF,IM5,LA],L. 81, 2RF3,FF9,880 
/S(EXTBAS,DEIND) ,2(F) sFS7,TF3s 
CSFi»sGFF,IMS,.81,RF3,FF9,8B0,AA2 
JS(EXTBAS, DEIN) ,2(F) oFS7,TF3, 
CSF1,GFF,IMS,.B1,RF3,FF9,8B0,AA1 
/S(EXTBAS»DEIND) ,2(F) eoFS79TF3, 

CSF1,GFF,IMS,LA81,FFA MF 1,880 
2 REF BY FSEL(7) 
/F(DERL) .2(3) »FS4,LG1eRF 3, 
CFFA,MF1,WFI,38, 
/S(DERL,DEPST1),2(3),FS4,TF3, 
CGFB,L81],RF3,FFaA,MF1,88, 

2 /T(DEPSTI,0EINDI) - 
/SCEATBAS ,DEIND) ,2(F) eFS7,TF3, 
CSF1sGFB,IM5,LB1,RF3,FFAsMF1,B8; 
/S(DERL ,DEIND) ,2(3) ,F54,TF3,SF3, 

CGFB,IM5,L81,RF3,FFA,MFI,BB] 


2 JS(EAXATBAS»DEIND) 


/T(DEPSTI,OEINDI),TF3eGFF,ImM1,RFS 


/N(CELDRL) »SFi,IMa,LBieRF4,FFa, 
CMF1,WRI,BBI,A 
2 /A(DERL,DEPST]) 


INCP 

IF (A) ,Sl4¢ i=">P 
IF (A) sSl4)">P 
IF (A) ,S14]">P 
OS(A) ,DOR#PAL 
OVR(OS) ,As7AA 
OVR(GS),BeAAA 
OVR(UGS),X=7AA 


OVR(QOS) ,INCP  Oer>F -Feraa 


IF (A) eShop 
IF (A) ,S1 4 7>P 
IF (A) .Sl+]*>P 
LF ( A} ,S1,.¢4¢]<#>P 
IF (A) sSlel oP 
WAILT(M) ,INCP 

WAITT(M),INCP 


CeFSEL (6-3) | 
OF (A) ,P+#D0Re> 
CoFSEL (6-3) ( 
QF (A) XA *#DQR=> 
CeFSEL(G6e3) | 
OF (A) ,B+D0QRe> 
CeFSEL(6=3) § 
OF (A) »DQR#>AL 


FSEL (1,0), 
MIL*200R, MILA 
CeFSEL(I,G) ( 
MIL*>00R 


CoFSEL(G=—3) ( 
OF (A) sMIL=?DQ 
CeFSEL(1,0) | 
CND(MILI5#1) 
MIL=2>0D0R 


WAIT(M) ,QS*>0EINOI1,INCS 


IF (P),INCP OMI 


U,INCPe 
»inCP 
»INCP 
»iNCP 


WSO), 
DOR 
WS*0), 
DOR 
WSeg), 
DOR 
WSe0), 
U 


Se 2S 
MILiseQ), 


MIL iSeQ), 
R 
MIL15s80), 
OF (ALU), 


L-2 


JN(DEIND) sSF1,IMS,LBisFFa MF] ,B88O OF (ALU) ,DOR@>ALU 


Te REGISTER EQUAL, THIS cODE IS SOMEWHAT DIFFERENT FROM 


VARI AN’S SINCE SETTING OF MORE THAN ONE OF THE A, B OR A BITS 
DOES NOT CAUSE UNPREDICTABLE RESULTS. 


GEN 


MORG 
GEN 


GEN 


GEN 


JN(SRE60)eIM1l es, AL,RF I eFF 1.880 
oT REF BY FSEL (1-0) 


/S(SRESQ,SRE30).2(7),F57,TF3,5F2, 


CGFB,IMS,L81,.A)],FF9,881 


/S(SRE50,SRE30) ,267),F°S7,TF3,SF2, 


CGFB,IMS,LB81,FF9,B8B1,AA2 


/S(SRE50,SRE30) -2(7),FS7,TF3,5F 2, 


WAITT(M),P V A 


CNO(MIL4YS20) 
CNO(MILI5#Q) 
PMI L=>a_uU 

CNO(MILISs0) 
CNO(MILI580) 
X*#MI Leary 

CNO(MIL 4580) 


=> P 


FSEL(5"3), 
OF (ALU), 


FSEL (573), 
OF (ALU), 


FSEL(5"*3), 


684 
685 
656 
687 
688 
689 
690 
691 
692 
693 
6974 
695 
696 
697 
698 
699 
7Q0 
701 
702 
703 
704 
705 
7Q6 
707 
706 
709 
710 
711 
712 
713 
714 
745 
716 
Ziv 
718 
719 
720 
721 
722 
723 
724 
725 
726 
747 
728 
729 
730 
731 
732 
733 
734 
73% 
736 
737 
738 


739 


740 


DATE 101276 


PAGE 
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744 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
787 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
773 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 


CGFB,IMS,LB1,FF9,B8B1,AA] CNDO(MILiSs0) OFCALU?), 


. B+MILe=>ALU 
SRE23 GEN /S(SRE50,SRE30),2(7),FS7,TF3,SF1, CNOIMILIS#0) FSEL (S93), 
CGFB,IMp OF (MUL) 
MORG 16 SRES*+ REF BY CND FSEL 
SRESO GEN /N(SRE60),IM1,RFI,SHI WAILT(M) ,Q=>P 
SRES1 GEN /N(SRE6O) sIML,RFI,AAG WAIT(M) ,A=>P 
SRES2 GEN /N(SRE60),IM1,RFI1,AAL WAILT(M) ,B=>P 
SRES3 GEN /N(SRE60) ,IM1L,RF1,FF 1,88} ,AA0 WAIT(M),A V B => P 
SRES5S4 GEN /JN(SRE 60) 9I1M1,RF1,AA2 | WALT(M) yX=>P 
SRESS GEN /N(SREGO0) »IM1,RFL,FF 1 2882,AA0 WALT (M) yA V XK o> P 
SRES& GEN /JN(SRE6OQ) oe IMIL,RFI1,FF1sBB2,Aa1 WAILT(M),B V A => P 
SRES7 GEN /N(SRESX) »RFI,FFi,BB2,AA} BVK => P 
MORG 2 MORG 32 WITH SRES5O 
SRE30 GEN /N(SRE4O),SF1,1MD OF (MIL) 
SRE60 GEN /N(SRE7O)»GF2,L81),LALeFF6.MF1,881 MIL XOR Py SAMPLE 
MORG 2 MORG 32 wITH SRESQ 
SREYQ GEN /F(SRE20),2(3),FS4,1M1,RFS FSEL(L"O) WALT(M) NCS 
SRE7Q GEN /T(SREBU,SS2mM) ,TF2,SF2,GF9,IMm4, CND(NO ALUZ) IF (ALU), 
CLB1,RF,,BBO DOR=>P 
EJEC 
* REGISTeR = TO = REGISTER TRANIFER INSTRUCTIONS 
* 
REG30 GEN JF(REGZ0)22(7) ,FS4,SFi,imMSsL Bl,RFSsFFE,MF A 
REG41 GEN /N(REG20) sSFileGFO,IM8eL G1 oFFX WRI YSHS 
REG4Y2 GEN /N(REGZ0) »SFi,GFG,IMeeLB1,FF9O,WRI SHS AAI 
REG43 GEN JN(REG21) 9SFi,GF6,IMeeL Bi pFF9,WRI»SHS,AAI 
MORG 16 REF BY CND FSEL(2"0) 
REG20 GEN /NCTWAILT) 91°12) ,GF5,1m4 
REG21 GEN NC TWAIT) 41°01) ,GF0,1M6,La1 .FF9,WRI,SHS 
REGZ2 GEN /NCTWATT) ,1¢41),GFO,IM6,LB1,FF9,WRI,SHS,AAY 
REG23 GEN /N(REG41) SFL eGF6,IML aL Bi gFF9O,WRIySHS AAI 
REG2Z24 GEN /NCTWALTI 53°01) ,GFD,IM6,LB1»FFI,WRI,SHS,AAZ 
REG2S GEN /N(REG41) pSF1leGF6,IMlsL Bi sFFO WRI ,SHS»AA2Z 
REG26 GEN /NCREG42) sSF1,GFG,IMI aL Bi sFF9,WRI,SNS,AAZ 
REG27 GEN /N(REGH3) sSF1,GFG,IMIL ol By eFFO WRI SHS pAAZ 
CFEHKRHE HEHE SHH HEHEHE HH EEO DEC ope R SETHE EHHER HE HOHE HEHEHE THES 
ORG X* 458 DECODER REFERENCES NEXT 8 INSTRUCTIONS + 
REG{8 GEN /S(REG20,REG20) ,2(7),FS4,TF2,S5SF1,1M8,RF7,SHI . 
REGJA GEN /S(REGZ0,REG2Z0) ,2(7),FS4,TF2,SF1,1MB,RF7,AAI a 
REG1C GEN /S(REG20,REG20) ,2(7).FS4,TF2,SFI,IM8,RF7,AA2 * 
REG\E GEN /S(REG2Q,REG20) ,2(7),F54,TF2,SFi,IMS,RF7,FFE, * 
CMFi,BB2,AA1 a 
REG19 GEN /S(REG20,REG20) 5217) ,FS4,TF2,SFi,IM8,RF7 . 
REG]B GEN /S(REG20,REG20) ,2(7) oF S4,TF2,SFI,gIME,RF7,FFE, + 
CHF 1,88, * 
REG}D GEN /S(REG20,REG20) .2(7) .FS4,TF2,SFigIMB,RF7 FFE, * 
CMF1,BB2 * 
REG|F GEN /T(REG3G,REG20) »sTF2,5F2,1M8,RF7,FFE MF. ,BB2,AA] * 
SESE HEHEHE SHEESH ERTS EEE EEE EEE TERE EEE REE HEHEHE ETE EEE HEHE He 


EWJEC 
HALT LOOP PROCESSINGe CONTROL GETS HERE VIA THE HALT 
INTRUCTIGNS, THE RESET KEY AND THE STEP KEYe 


MORG 16 REF BY FSE; (5"4), (5e4)81) IMPOSSIBLE, REG FLD SebecT 
GEN /N(HMEM) NOP (CAN*¢T CHANGE sTAT) 
GEN /N(HMEM) »LB1,RFL,FFA,MFI DOR=>P 


FREE 


FREE 


FREE 
FREE 
FREE 
FREE 


741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
736 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
172 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
771 
792 
793 
794 
795 
796 
797 


% 
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798 
799 
600 
B01 
B02 
803 
804 
B05 
B06 
807 
B08 
809 
810 
811 
812 
813 
814 
B15 
616 
617 
818 
819 
820 
821 
B22 
823 
824 
B25 
826 
827 
828 
829 
830 
631 
832 
833 
834 
835 
836 
837 
838 
839 
B40 
84} 
B42 
B43 
B44 
845 
846 
847 
848 
849 
850 
854 
852 
353 
e54 


HRENS 
. 


HMOP1 


HREWN 
HMEMA 
* 
HMENA 
HMENS 


CHCHH ESTHER SHEER HH EOE H 


IMMREL 


IMMIX 
IMM] B 
IMMNI 
DER] 
DE #2 
DE #3 


DER 4 


GEN 


HMDP | 


GEN 
MORG 
GEN 
GEN 


HMEN4 


GEN 
GEN 


ORG 
GEN 


GEN 
GEN 
GEN 
GEN 
GEN 
GEN 


GEN 


I 


I 


/N(HMEM) »LB1,FFA,MF1,4RI 
S$ NOT REFERENCED BY FSELe 
/JNCHROP1]) »IML,RF4,A835BB8) 


/F(HRENI) ,4(0),2(3) »FS6,A62,mMRJ 
/NQGHLT1) 5404) 9GF4,1MC 
S NOT REFERENCED BY FSEL 
/N(HMEM) ,LB1,RF4,FFA MFI 
/N(HMEN4) @SFL,IMA 
0 EC 60D ER 
K* 168 
/FCIMPRE),2¢1),FS6,SFI,ImM4stal, 
CFFOsCF3,WRIgWF1,24(S5))— . 
/FCIMPRE) 5201) ,FSB,5F1,1IM4 LAI, 
CFFO,CF3,WRI,WFi,24(S4)_ 
/FCIMPRE) ,2¢1),FS8,SFI,IM4sL Al, 
CFFO,CF3,WRAWF1,24(8]1) 
/NCIMNT) »SFL,IM4,LAI,FFO,CF3, 
CWR1524(51) | 
/F(DEPRE) »2(1),FSB,SFI,IM4 LAI, 
CFFO,CF3,WRI wR y,XF1,AAE | 
/F(DEPRE) ,2(1),FSB,SFI,IM4,LAI, 
CFFO,CF3,WRI WF] ,XAFY,AAE a 
/F(DEPRE) ,2(1),FS8,SFI,IM4,LAIL, 
CFFO,CF3,WR1 WF, sXF i ,AAE 
/F(DEPRE) ,2(1),FS6,SFI,IM4sL AI, 
CFFO,CF3, WRI gWF 1g AF 1p AAE 


DOR*>Ree 


WAIT(M) ,INCP,"MIL"e28B FREE 
4 REF BY FSEL(7=6), (7#6)810 IMPOSSIBLE 


FSEL (S94) (390) mrAa 
SAMPLE INTERRUPTS 


WAIT(M) ,INCP,DORe>pbu 


OS(P) 


PeLP>alsIF (AI seGerGS» 
FSEL(7) 

Pel" >SL, IF (A) s0-70S>_ 
FSEL(7) 
Pt1L7S1,1F (A) ,Q92uS, 
FSEL(7) 
P*lLe>Si,IF (A) 


P¥L">SL SIF CA) sO" 70S» 
FSEL(7),0"7CINTF 
PtL@>S1, TF (A) pOe>05 , 
FSEL(7),0=?CINTF 
PL ">S1L,IF (A) »O9>QS> 
FSEL(7) ,Ow?CINTF 
PLroSl, IF (A) »pU=205 >» 
FSEL(7),0e7CINTF 


‘ SHKEEHEREHEEHEEE RESCH HHO HED & 
DECODER REFERENCES nNeExT 8 INSTRUCTIONS, 


* *#+#2ees#e*ee*e##s# ## 8# ## # # 


> 


Pee eV CREST OO CEPR PS EPSP E RES PSCC CSE CU CSC SERS RSE ESE SEES Ea 


HROP | 
HROP2 
HRDP3 
* 
HFPT 


HSTT2 
HSOTTS6 
HSTT] 
HSTTS 
HROP 


HME M 
HSTT 


HMEN 
ABL IO 


HMDP 
ABL 11 


ABL30 


MORG 
GEN 
GEN 
GEN 
HFPT 
GMSK 
MORG 
GEN 
GEN 
GEN 
GEN 
MORG 
GEN 


GEN 
GMSK 


GMSK 
GMSK 


GEN 
GMSK 


GMSK 


EWVEC 


INDEXE, 


Is 


16 REF BY FSEL(5"4), (S"4)e11 IMPOSSIBLE, 


/NCHFPT) ,LB1,RF3,FFA,MF 1 
/N(HFPT),LA1,RF3 

/N(HFPT) ,RF3 

NOT REFERENCED BY FSEL, 
/N(HFPT1),1(7) ,AB2Z2,IMF LBS,FFA, 
CMKBFCO 

2 STCHSTT6,HSTT2) 
/F(SS2),2(1),FS3,SF1,1M8 
JNCHSTT7) 2 TM4,24( 70H) 

/TIHSTTE ,HSTT2) ,TF3,GF9 
/NC(HLT),GF1] 

8 REF BY FSE, (884) 

/JF(HROP 1) 5110) ,2(3) »FS8_,NMR1I,AB2» 
CBB3 

ANC HLT) ,104)9GF4,1MC 
/NCHSTT1),GF2,L83,FFaGsMKOIFF, 
C16¢TH) | 
/JNCHMEWN1),1(03),AG2, IMF ,LB3,FFA, 
CMKOFCO 

/N(ABL20) o9SFleGF4sIM6eLB3eRF1, 
CFF AsMKFF7F 

/NCHMDP1) »9SFla 1M9 
/N(ABL2Z21) 95F 1 ,GF2,1M6sLB39eRF1, 
CFFA,MKFF7F 

/N(ABL 31) »SFI,IMG,LB3,RPL,FFA, 
CMKFDA7 


JUMP INSTRUCTIONe 


STATUS#>D0R 
Pe>DOR 
Reee>DOR 


START 10 &@& X*1E 
X*4OgFera~lU (OT0) 


FSEL(STEP) s1F(P) 
[He?]TBR eMIL 
ALUZS>HSTT2 
LIBR 


FSEL(5"4), (3="0G)=>AA 
STATUS=>BB 

SAMPLE INTERRUPTS 
IHGA*FEQO,SAMPLE ALY 
(WAS IT a HALT INST?) 
START 10 & X*E, 
X*Z203Fe>alLU (OTL) 
OS(ALU) sx*80e>p, 
RESET OVERFLOW 

OF (P) | 

OS(ALU) »X*80">p 

SET OVERFLOW 

OS(ALU) ,X*258=>P 


REG FLD SELECT 


FREE 


FREE 


FREE 
FREE 


798 
799 
800 
801 
802 
603 
804 
805 
806 
807 
806 
809 
810 
811 
812 
613 
814 
815 
816 
817 
816 
819 
820 
821 
822 
823 
824 
825 
&26 
627 
828 
G29 
830 
831 
832 
&33 
834 
835 
836 
837 
838 
839 
840 
841 
a42 
843 
844 


—B4S 


846 
847 
848 
849 
850 
851 
G52 
853 
as4 
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855 * NOTE THAT THIS VERSION OF IJHP OIFFERS FROM VARIAN*S VERSION 855 

e 856 * SINCE BIT 2 MAy BE USED To INDICATE PRE= OR POST#INDEXING, AS May aSé @ 
857 + BE DONE USING BIT 7 WITH OTHER EXTENDED ADDRESSING INSTRUCTIONS. 857 
858 * ALSO, BITS 463 HAVE THe FOLLOWING MEANINGS a58 
859 * 00 = JUMP a59 

ad 860 . 11 = XEC 860 € 
864 ‘ QO] = JSR_X 861 

L 842 * 10 = JSR,B ; | 862 e 
863 . IJVRLeLUIX,IJIB,IJNI,IViNOY ALL DO CND FSEL (60453) BYT BIT 6 ® Le 863 
864 MORG i’ REF BY CwD FSEL (10) 864 

e 865 IURL GEN /S(IIXET»IYINO) 2(B),FS7,TF3,SF1, ASFAIVINDgP+D00Re> DOR, 865 e 
866 CGFF,IM4,LA1,L3;3 ,RF3,FF9,XF2,8B80 IF(A),EN JUMP SIGNabL 866 
867 IJ1X GEN JSCIISIXIT,IASINO, 4268) Ff S7eTF3,5F 1, ASPAIVIND »A*ODOR@>dGR, 867 
868 CGFF,IM4,LB1,RF3,FF9sXF2,BB0,AA2 IF (A) ,EN JUMP SIGNabL 868 

5 8 869 IJ16 GEN /SCISXIT,IVIND) ,2(8) ,FS7,TF3,5F1, ASBPAIVIND, B+DQRe@>0GR 869 4 
870 CGFF,IM4,LB1,RF3,FF9,X4F2,B8B0,AA] IF(A),EN JUMP SIGNaL 870 
® 871 IJNI GEN /SCISXIT,IIIND) ,2(8),FS57,TF3,SF1, GSB7IJIND ,DQR=>ALU, 871 

872 CGFFeIM4,LB1,FFAsMFi,XF 2,880 IF (A) ,sEN JUMP SIGNaL a72 © 
873 MORG 2 /T(CIJPOSTs,IJINDI) 873 
e 874 IJINDy GEN /S(ISALT,IYIND) 42(8),F57,TF3,SF1, MILISF>AIVIND MiLerodR, 874 

875 CGFB,yIM4,LBI,RF3,FFA,MP I gWFL,XF2>» MILI5*>Q5 ,veSIG,IF (A) 875 € 
876 CBBI 876 

® 877 HLT 2 GMSK /N(HLT3) »LB3,RF3,FFA,MKFFCO 0°77=>DO0R FREE 877 © 
878 MORG 2 /SCUIXIT,TUIND) 878 
879 IJIND GEN /TVCISPOST,IVIND 1), TR aeGFFeIm1, RFS WAIT(M) ,Q@S®>TJINOI,dnCS 879 

e 880 HLT3 GEN /N(HLT4) ,1M2,LB1,FFB,MFi,WRI1,8BO, WAIT(IO) ,DORGDRe>DR FREE 8&0 e 
88} C24(DR) 881 
882 MORG 8 REF BY CND FSEL(624,3) WITH BIT 6&6 ALWAYS = ie 882 

e 883 IJXIT GEN /NOSS3M) »SF1,IM4,LB1,RF1,FF9,CR3, IF (A) pDOR+1L@>P 883 ® 
884 CSH1,BBO 884 
885 1 JP X GEN /NCTIXIT) pbALsFFO,CF3aeWR1»pAA2 P+ 1>Xk gas 

e 886 IJP6 GEN /NCISXIT) pLAL,FFO,CF3eWRI,AAI Pe1"2B8 886 1 
887 IJXEC GEN /N(SS3),SF1,IM8,RF4 (SAME AS SS2) IFC(P),INCP 687 
888 MORG 2 REF BY FSEL(2) 888 

€ 889 [UPRE GEN /FCTIRO0 9203) 9FS4,L81 RFR, FSELGL@O), ea7 € 
a9O CFFA,»MF1,WF1,881 MIL*@>DOR, MILIS=>uS 890 
897 IJPoST SEN /JSVISREITIYIND) £2(¢3) »FS4,TF3,SF a, CoPSEL(ieG) (MILI Seo), 69) 

®@ 892 CGFB,IMS,L81,RF3,FFA,MF],8B1 CeoOF (ALU) (MILI53]) > 892 Ps 
893 * MIL*>D0OR a93 
894 HLT 4 GEN /NCHLTS) ,IM4,LBL,RF3,FFA,MFL, 882 TOR*AD0R,ALUe>ATER FREE 894 

e 895 HLTS GEN /N(HLT6) »GF1,LB1,FFA,MF1,B8g DOR*>ALU,1BRe>AIR FREE 295 ® 
B96 EVJEC | B96 
897 ae SINGLE WORD ADDRESSING STORE INSTRUCTIONS» 897 

€ 898 * AUTOMAsIC BOOTSTRAP LOADER FoR TELETYPE AND HIGH#SPEED PAPER TAPE 8978 e 
899 » DEPOSITED AT 0200, STARTED WITH X#07000 AT Q2l26 a99 
900 ¥ | 900 

e 901 MORG 8 REF BY FSEL(13—12), OO NOT POSSIBLE. 901 Ps 
902 STABX, EQU * 902 
903 GEN EMPTY WORD | 903 

t 904 GEN EMPTY WORD | 904 e 
905 ORG STABX1 +2 905 
906 STAI GEN /T(SWA50,952M1,,TF2,8F3,GFB8,A83, A*™>ALUSSET AA,INCS 906 

e 907 CIM1,RFS,AAO MILIS*®>0OVR(OF) ,=>SpA5O 907 ® 
908 ABLZO GMSK /N(ABL3) »SF1,IMA,LB3,RF4,FFA,MKZAZE O2Z00 CIB gol FREE 908 
909 ORG STAL+2 909 

€ 910 9TB1 GEN /T(SWASO,SS2M1) .TF2,SF3,GFB8,A83, BerALU,SET AA,INCS 910 e 
914 CIML,RFS,AAI MIL AS*®>OVR( OF) »=>SHASO 911 

€ i 
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912 
913 
914 
915 
916 
917 
916 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
944 
942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
96] 
962 
963 
964 
965 
966 
967 
968 


ABL21 GMSK /N(ABL3) »9SF1,ImMA,LB3,RF4,FFA,MK7A60 Q200 CIB Q37 FREE 
ORG STB1+*2 
STAL GEN /TISWASOsSS2M1) eTF2sS5F 3eGFB,AB3, Xe P>ALU,ZSET AA,INCGS 
CIM1,RFS,AA2 MILAIS=2Q0VR(OF) pe r>SwAsg 
ABL3 GMSK JNCABL4) SFL, IMA,LBS,RFY,FFA,MKFT7F6 U201 ASLB 9 FREE 
MORG 8 REF BY FSEL(13-12), GO NOT POSSIBLE. 
STABKX2 ESYU * | 
ABL4 GMSK /NCABLS) »SF1,1MA,LB3,RFY,FFA,MKF70E G20z2 LRLB 4 FREE 
ABLS GMSK /NCABL6) ,SF1,IMA,LB3,RF4,FFa,MKFED9 0203 LLRL 6 FREE 
ORG STABX242 
STAZ GEN /N(SS2M1) »AB3,AAG A=>ALU,SET AA 
ABL6 GMSK /NCABL7) »SFI,1MA,LB3,RF4,FFA,MKFOEF 0204 Je FREE 
ORG STA2Z+2 
ST82 GEN /N(SS2M1),AB3,AA] Be>ALU,SET AA 
ABL7 GMSK /NCABLB) »SFI,IMA,LB3,RFY, FFA MKFF 73 0205 0214 FREE 
ORG STB2+2 
STA2 GEN /N(SS2M1) »AB3Z,AA2 Xm >ALU,SET AA 
ABLg GMSK /JN(ABL9O) gSFL,IMA,LBS3,RFY,FFA MKASFF O206 STA g,A FREE 
ABL® GMSK /NCABLA) »SFi,IMA,LB3,RF4,FF A, MKFDF7 0207 vad FREE 
ABLA GMSK /N(ABLB) »SF1,IMA,LB3,RF4,F Fa MKFIFF O210 O700g=>00R FREE 
ABLB GMSK /NCABLC) ,SFI,IMA,LB3,RF4,FFA,MKFS9B O21, IXk FREE 
ABLC GMSK /T(ABLD1 ,ABLDO) »TFZ,SFi,TMA,LB3_RF 4, Q2i2 INCR j FREE 
CFFA s»MKFSBE 
MORG 2 /TC(ABLOL,ABLDQ) 
ABLDO GMSK /N(ABLEQ) pSFL,IMA,LB3sRF4,FFA,MK7ATE Q213 CIB Qol 
Roe ee ee ee Oe DBEC¢con7peER HVECHEHEEHEREHCCHHEH HEH REE HE ES 
ORG X*@ LAS DECODER REFERENCES WexT 2 INSTRUCTIONS * 
SWA47 GMSK /NOSWASO) sSFL,IMS,LB2aFFAsMKFEOG OF (ALU), [GA* AFF eral 
SWAL7 GMSK JN(SWAZ1) 9SFL,IMS,LB2eFFa,MKFEGO OF (ALU), 1EA* LF Feral oe 
SCHERER EHS KGS SHREK ESE HE EEE EEE HEHEHE THESE EEE RE HTEREHEEHHERERERHEEH HORE RE EE OH 
ABLDi GMSK /N(ABLEL) sSFI,IMA,LB3eRF4 FF A,MK7ZEAO O213 EXC 6537 
ABLEQ GMSK /NCABLF) SFI, IMA,LB3,RF4,FF a MK707E 0214 SEN Q20) FREE 
ABLE GMSK /NCABLF) »SFL,IMA,LB3,RF4Y,FFA,MK7CAQ Q214 SEN Q537 FREE 
ABLF GMSK /NCABLXO) sSFLsIMA,LB3eRF4,FFA,MKFF IF 0215 0200 FREE 
ABLXQ GMSK /NCABLX1) sSFLlyIMA,LB3eRF4,F FA MKFOFF Q216 JMP FREE 
CEH H EEK ERE EEE EH EH ee HD OE C 6: 8.E R SPHERE HEHEHE HEHEHE ee 
ORG K* AC DECQDER REFERENCES NEXT 4 INSTRUCTIONS + 
RM GMSK /N(DPRM) »GF2,LB2,FFA,MKFFFS 167) SAMPLE *DECO 
RR GEN JNORR1L),TSO,MRO,ABZ 1(2"G)=2>AA *DECO 
SHEERS EERE EERE EEE EERE HEHE RARER Se DEERE EHHEOKCEH HEHEHE REE REO EE 
ABLx! GMSK /NCABLX2) 2IML»LB3,FFAeMEFF73 G217 0214 FREE 
ABLX2 GEN /N(ABLX3) pL Bl ,FFA MFI eWR1I2DAAZ DOR@>XK FREE 
ABLX3 GMSK JN(SS2) ,SF1sGF4,1M4,L83,RF1,FRFA,MKFF7S O21 2"°P FREE 
gs 
® AUTOMATIC BOOTSTRAP LOADER FOR DISCe 
* DEPOSITED AT 91430, STARTED AT 01130, 
we 
AgplL3l GMSK /N(ABL32) 9SFleTMAsLBSeRF4eFFA,MKZEF 1 Qil3g0 ExC G41° FREE 
ABLS2 GMSK /N(ABL33) oSFlsIMAysLBSeRF4eFFAgMK77F1 OL131 EXCZ2 COIS FREE 
ABL33 GMSK /N(ABL34) sSF1sIMA,LB3sRF4,FFA,MK7F7 1 Cil32 EXC g246 FREE 
RHEE RE HR EEE EEE EG EH DEC OO pDER SHEE HHER EEE HERF HEHEHE HE De 
ORG X*1B4 DECODER REFERENCES NeXT 2 INATRUCTIONS s 
HLT GEN /FCRHLT8) »261),FS] FSEL(CINTF) * 
SWA4¥O GMSK /F(STA2Z=2)52(6)5FSF,SF1,IM6,.82, FSEL( 13-12) ,05(ALU)»s *# 
CFFA,MKFeQo 16X°7FFe>ALU ‘ 
SWA1G GMSK /F(LDAL) ,2(C) sMT1,FSFeSFi,I1MS, FSEL(IS—13),05(ALU)s «* 
* 


CLB2,RF3,FFA,MKF&O0G 1&6X¢7FF=>00R 
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969 
970 
97} 
972 
973 
974 
975 
976 
977 
978 
979 
98G 
98} 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1,000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
10190 
iol] 
1012 
Lois 
i014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
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SRE EEE EEE EEE EEE EHH EH E EE ER HEHEHE EEE ERE ROO H ED 


+ 


INCP* 


* 
* 


* 


* *# # ® 


7 


- 


+ 


ABL3%  GMSK /N(ABL35) »SFleatMAyLB3oRF4oF FA aMKFOFE Oll33 TZA 
ABL35 GMSK /N(ABL36) sSFLlsIMAsL B3oRF4eFFAsMK79BI C1134 OAR Q016 
SPHERE RCE RE HEHEHEE HE GE HH Db EC @6 p ER SHES ESHER EHEHRO RHE HHH OHS 
ORG X*1B9 DECODER REFERENCES whexT 3 INSTRUCTIONS 
JMP GEN /T(SMP1,SS1M) »TF2,SF30GFS,IMC, 62Z08>JMP1],RESET CintF,* 
CRF 4,XF 4 CND(620) LFC(MIL), 
JMRK GEN /T(IMRK 1g IMRKS) TE 29SF30GFS5e,IMD» 6205>9MRK1 9 
CXF 1 CND(620) OF (MIL) 
KEC GEN /T(XECL XEC3) oe TFH2,SF3eGFS5eIMC,XF 1 6208>XEC],RESET CintTF,e@ 
* CND(620) IF(MIL) 
COPE REEHEEEE  e OEEEEOEE REE HEHEHE He HEHEHE H ERE EEE eH RE Hee se 
ABL36 GMSK /N(ABL37) SFL ,IMA,LB3eRF4Y,FFA,MK7DF 1 O1135 SEN 06);6 
ABL37 GMSK /N(ABL38) »sSFLiygIMA,LBSeRF4yFFA,MKFDIE Q1136 O1141 
ABL38 GMSK /N(ABL39) sSF1L,IMA,LB3eRF4,FFA,MKFOFF O1137 JMP 
ABL39 GMSK JN(ABL3A) pSFL,IMA,LB3eRF4,FFA,MKFODA2 01140 01133 
ABL3A GMSK /N(ABL38) »pSFL,IMA,LB3sRF4,FFA,MKZ7ABI O11441 CIA QOoi6 
ABL3B GMSK /N(ABL3C) sSFL,IMA,LB3sRF4,FFA,MK2089 O1442 ANA 04166 
ABL3C GNSK /N(ABL3D) 9SF1,1IMA,LB3sRF4,FFA,MKFOF 1 O1143 JANZ 
ABL3D GNSK /N(ABL3E) »SFi,IMA,LB3eRF4,FFA,MKFDA7 Ol1i44 Oli3aq 
ABL3E GMSK /N(ABL3F) pSFL,IMA,LBGaRF4sFFA,MK7FEE Oli45 EXC goel 
SFeERE HEF Ee eee eH RE RHE oS ££ €£ oOo 0 —E OR SOPH HSE SER EHRERER REE EHH Oe 
ORG X#1C5 DECODER REFERENCES whexT 3 INSTRUCTIONS 
SWA4G4 GMSK JFUSTA2"2)92(6) FSF ySF4,1M6,LB2, FSEL(I3=12),05( ALU)» 
CLAL,FF9,MKFEQQO T&X* {FF + P =? ALU 
SWA14 GMSK /F(LDAL),2°0C) sMTL,FSFeSFi,lms, FSEL( 15813) ,OF (ALU) » 
CLB2,LA1,RF3,FF9,MKFEQO 1&6X*° {FF + P => DOR 
SHF T GMS5K /N(SHFT1) »GF2,LB2,RF79F Fa ,MKFFEO Il4"GQ)->DOR,INCP,SaMPLe 
CHORE HEEEE EE HORE REE EEE EEE EERE HEHEHE F HEHEHE HEEHEEHEHH EERO RDO HET OEE 
ABL3F GMSK JN(ABL4O) oSFleTMAsLBGeRF4oFFAyMK7F3L «= Oil4e EXC 31% 
ABL40O GMSK JN(ABL41) 9SFlsTMAsLB3eRF4eFF A yMKF SBD OLL47 INCR 2 
ABL41 GMSK JN(ABL42) »SFL,TMaA,LB3eRF4 FFA ,MK797 1 O1i450 OBR Qgoié 
ABL42 GMSK /N(ABL43) SFL, 1MA,LB39RF4,FFAMK79GAF Qlisi OAR gg 20 
ABL43 GMSK /N(ABL44) »3F1,1MA,LB3sRF4,FFA,MKFGEE O11452 OME gol 
ABL44 GMSK /N(ABL45) »SF1,1IMA,LB83eRF4,FFA,MKFO9B OQ1453 O1144 
ABL45 GMSK /N(ABL 46) pSFL,IMA,LB3eRF4,FF A MKZFEFP Q1154 EAC go2z0 
PRERE EEE EEE HE eHEHEER BRE REED DECogopER hid ted th hh ie oe ee 
ORG Xx? icr DECODER REFERENCES ¢0P* 
DP GMSK /N(OPRM),GF2,LB2,FFA,MKFFFS8 167, SAMPLE 
SCHR HEEEETER EE EHH E EEE TEER EEE HEHEEHe GOO HEEREHHETHER HE RERER HEE RE 
ABL46 GMSK JNVABL47) pSFLsIMA,LB3SaRF4 FFA yMKZFF | 01155 EAC gOi6 
ABL47 GMSK /JN(ABL49) »SFL,IMA,LB3aRF4yFFa,MKZCF I OQiiséeé SEN g41,6 
ABL48 GMSK /N(ABL49) pSFL,IMA,LB3eRF4Y,FFA,MKFOGI O141S7 Olisé 
ABL49 GMSK /JN(ABL 4A) »SFIL,IMA,LB3eRF4,FFA,MKZABI O1160 CIA goié 
ABL4A GMSK /N(ABL4B) »SF1,IMA,LB3eRF4sFFA,MK2089 Q’1i62 ANA Q1166 
PERE EEE HE EEE HR EH HD DE CC of E R EHP HEKHEH ESHER HEHEHE HE HO DHE Ee HH 
ORG X#1D5 DECODER REFERENCES NeExT 2 INSTRUCTIONS 
SWA4GS GMSK /F(STA2"2) ,2(6) FSF SF 4,1M6,L82, FSEL(13"12),05( ALU) » 
CFF9»MKFEQQO,AK2 T&OX°{FF + X > ALY 
SWAJS GMSK JF(LDA1) 42(C) aMTL,FSF aSF1ileIMS, FSEL(15—13) ,OF (ALU) >» 


CLB2Z,RF3,FF9»MKFEOO,AK2 
SRE EEE REESE EEE THEE HERE EER HEELERS REE HEHE HHH EE HES 


1GX* FF + 


Ollé2 


=? DOR 


JANG 


ABL48B GMSK /N(ABL4YC) pSFl eo [MAyLB3eRF4 oF RFA pMKFOF | 
SPEECH HERE EE EEREH EHH ED OH S £€°2. 9 5b E R 
ORG K* 108 DECgDER REFERENCES NEXT 8 INSTRUCTIONS 
REG IO GEN /F(REG20).2(7) ,FS4,SFIL,IH8,RF7, 941 
REG,{2 GEN /F(REG20),2(7),FS4,SF1,I1IM8,RF7,AAI] 


& 
* 
+ 
6 
* 
* 


SHEESH REKHHEEEREHHE ER HHH EPH GD 


* 
* 


FREE 
FREE 


FREE 
FREE 
FREE 
FREE 
FREE 
FREE 
FREE 
FREE 
FREE 


FREE 
FREE 
FREE 
FREE 
FREE 
FREE 
FREE 


DECO 


FREE 


FREE 
FREE 


FREE 


FREE 


FREE 


969 
970 
971 
972 
"2 
974 
975 
976 
977 
976 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
9975 
996 
997 
998 
999 
AQQ 
AQl 
AQ2 
AQ3 
A04 
AQS 
AQ6 
AQ7 
AO& 
AQg 
A1Q 
All 
Al2 
Al3 
Al4 
AlS 
Alé 
Al7 
Alé 
Alg 
AZG 
Azi 
A22 
A23 
A24 
A2s 
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1é 


1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 


(1039 


1040 
104] 
10%2 
1043 
1044 
igs 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
10790 
1071 
1072 
1073 
Lo74 
1075 
1076 
1077 
1078 
1079 
1080 
10861 
1082 


V76 EMU, ATOR MICRQPROGRAM 


REGI4 GEN /F(REG20),2(7) ,FS4,SFIL,IM8sRF7,AAS * 
REGI16 GEN /F(REG20),2(7) ,FS4,S5SF1,1M8,RF7,FFE,682,AA1 MF) ° 
REG{1 GEN /F(REG2Z0).2(7),FS4,SF1,1M8,RF7 * 
REG13 GEN /F(REG20),2(7),FS4,SF1,1M8,RF7,FFE, 681 MF) . 
REGIS GEN /FCREG20),2(7),FS4,SF1,1M8,RF7,FFE,882,MF I . 
REG17 GEN /N(REG30) »RF7,FFE,8B2,AA1 MFI | . 
(ROR R PRR REE P EPR ERR ER RR ER SR ER ESE ERP SOP SURE RPE RECO CER RS ERR ERR ESSERE RRP eee S| 


EJEC 


* INSTRUCTIONS FORCED TOGETHER By TEST ADDRESSING. 

* JOPZ1, SSIM, JMP1, BT50, SENS MUST HAVE THE SAME 5 HIGHRORDER 

* BITS IN THEIR ADDRESSES. 

& 
MORG 16 REF BY CND FSEL(2) FROM yoP2, JOPNZ 

JOPZ1 GEN /FCIRZ) .261),F $7,GF2,F 60, AAI FSEL (3), RI*>ALU,SAMPLE 

JOPZ2 GEN /JF(IRZ),201),FS57,GF2,FFO,AAS FSEL (3) »RS*>ALU,SAMPLE 
MORG 2 TCUMP1,S5S1M),T7(8750,SS1M), TESENS,SSIM),S(JOPZi,SSIM) 

SS1M GEN /N(SS2M),SF1,1M8 IF (P) 

SUPE HEHEH ERE EH RHEE HO HHO DOT DEC pdDER SPEER ETER HEHE H OH HEH OHH 
ORG X*JE3 DECODER REFERENCES ¢8T10° * 

BT 10 GEN JF(BT20) »24F) sFS4,RF 4 oe XF ] FSEL(3-0),INCP, * 

* RESET CINTF + 

CHEERS EEE EEE EK HE HEE EEE RESCH RE HEHEHE HREEHEH HE HEHEHE RHEE DE GH 
MORG 2 S(yDPZ1,UMP1) | 

JMP GEN /T(IMP2,552M) ,TF2,GFBeIMS,LB1, MILS#>JUMP2Z,0F (ALU), 


CRF IL ,FFA,MF 4 ,xXF2,881 MIL=>P_,JUMP SIGNAL 
PURER HHO OR EERE REO OO DE CoDER "CRESS SES ESSE CSE SES EPS Pers | 


ORG X* JES DECODER REFERENCES wexT 3 INSTRUCTIONS P 
SWA46 GMSK JF(STA2"2)52(6) FSF pSFi,IM6,L82, FSEL(L3"12) ,0S(ALU) 2 «& 
CFF9 sMKFEQO,AKI IGX°LFF + B => ALU * 
SWAL6 GMSK /FULOAL),2¢C) sMTL,FSF eSFi,IMS, FSEL (15013) ,OF(ALU)» »# 
CLB2,RF3,FF9,MKFEOQ,AKI I&X*|FF + B => DOR * 
JI GEN /N(JT1),TSO,AB1,RF4,XFY T(2"O)=*>BRs,INCP, *DECO 
. RESET CINTF + 
THERE EHR EERE EEE RE REESE EHR EER eR HERE REE RH EEE HER HEHEHE 
MORG 2 /T(BT91,8TS2) 
BT52 GEN /N(SS3M),S5F 1,18 1FcP) 
BTS] GEN /N(BTSQO),SF1,IMC,RFS IF (MIL), NCSC 
. BTSO muST BE NEAR SS |M | 
BTSO GEN /T(BT51,87T52) »TF2,GFbsL81,RF1, MILS®>BTSlsMILe+lerps 
CFF9,CF3,XF2,SHi,88] JUMP SIGNAL 
PREC HHEHER RE ERE EHEE HE SD HEE bDECoopER HERES HE HERE EHH EDO HE 
ORG X*1EB DECODER REFERENCES ¢SRE10° . 
SREJO GEN /F (SRE 20) 5263) ,FS4,IM),LalsrRF3, FeSEL (L9G) sWAIT (HM), * 
CCR 3,AxF 1 P+1">D0R,O*>CINTF * 


EEO EEE GS PEER HER RER EEE EERE EEE TEER HER ERE RHEE THERE RHE REE RROD OH Ee 

TSA] GEN JN(TSA2Z) es 1LM2 WAIT( IQ) 

TSA2 GEN /N(SS3IMI) sSFle1M8,LAl»RF4,FFA, IF(P) sINCP,ITORe2>A 
CMF1,WRI,BB2,AAQ 

“ SENS MUST BE NEAR SSIM, 


SENS GEN /TI(SEN6,SEN7) ,TF3,G6FByLB1,RF 1, MILS=>SEN7 MIL +] e>p 
CEE RHETT HH HERE EE HE HEED DE C 6 DP E R = #Fe OHH Hoe eee eee eH eee 
ORG X* 1EF DECODER REFERENCES ¢ I UMP? * 
IJMP GEN /FCISPRE) »2(01),FS6,1M1,FFO,WF1, FSEL(2),0"705, * 
CXF 1,5H] Or >CINTF * 


EOE EEE EERE EH EE EEE EEE EEE EEE RTE EE Se ETE ET ETHER EEE ERED HERE DEH 
ABL4C GMSK /N(ABL4D) sSFleTMA,LBaeRF4eFFA,MKFDA7 Oli6d Gi130 


A26 
A27 
A28 
A29 
A30 
A3| 
A32 
A33 
A34 
A35 
A36 
A37 
A368 
A39 
A4Q 
A411 
A42 
A43 
A44 
A4S 
A46 
A47 
A448 
AY 
ASO 
AS] 
AS2 


a5S3 


AS4 
ASS 
AS6 
AS7 
AS& 
AS9 
A60 
Aé] 
Aé2 
A&3 
A&4 
AéS 
A6é 
A67 
A6é8 
A&G 
A70Q 
A7\ 
A72 
A73 
A74 
A75 
A7é 
A77 
A786 
A79 
A8&Q 
Ag} 


FREE A82 
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1083 
1084 
1085 
1086 
1087 
1088 
1089 
1090 
1071 
1072 
1093 
1094 
1095 
1096 
1097 
1078 
1099 
1100 
1101 
1102 
1103 
1104 
11065 
1106 
1107 
1108 
1109 
1410 
Lili 
Lilia 
L113 


CPUS e280 


lOZTIZ3S 5 


V76 EMU; ATOR MICROPROGRAM 


ABL4D GMSK /NCABLYE) »SFlstMa,LBaeRF4eFFA,M! FOFF 01164 JMP FREE 
ABL4E GMSK /N(ABL4AF) sSF1L,IMA,LB3aRF4 FFA MAFETF 01165 00600 FREE 
REPRE TERE SHE, HEHEHE HERE b.:& C6 622 <8 SPEER EHH RH EHO R HE HS 
ORG X*1F3 DECODER REFERENCES NEXT 2 INSTRUCTIONS . 
ILLOP | z 


EXC] GMSK /N(EXC2) 5L83,RF3,FFE,MKFIFF,16(0R) X*g00 vy OR => OPR * 


CEE EEE HE OEE HERERO EHH ER EEE THEE EE RETESET OOH HEE EH OHH HHH EH 
ABL4F GMSK /N(ABL50) pIM] oL B3eFFaAomKF OOF O1l66 07760 FREE 
ABLSO GMSK JN(SS2),SFi,IM4,LB3,RF 1 .FFA,MKEDA7 O1130e>P FREE 


POHEHEEPE RT OR EERE EEE ER EO Oe bE ¢ G6 pit .R HEHEHE TEHHOREHEC HEHE ET OED 


ORG K*1F7 DECODER REFERENCES WexT 7 INSTRUCTIONS 
EXC21 GEN /N(EXC22),101),0ME START 170 AT 4 
* NOTE = BCS WILL BE DETECTED BY WCS ON MACHINES SO EQUIPPED, 
> RATHER THAN CAUSING ILLEGAL INSTRUCTION PROCESSING, 
BCS ILLOP 


SEN] GMSK 
IABM]1 GMSK 
QABM1 GMSK 


/N(SEN2),L83,RF3,FFE,MKEFFF,16(0R) X*1000 V DR #? DoR 

JN(TABM2) »L83,RF3,FFEsMKOFFF,16(0R) X*2000 V DR => DOR 

/F(OME1),2(3) sFSA,LB3eRFS,FFE, FSEL (76), 
CMKBFFF,1i6(0R) X*2000 V OR #> DOR 


SETDR GEN /F(SETI) 5207) »sFSA,FFAoMFisWRI, FSEL (8-6), A#=20R 
CBBO,24(DR) 
SETORX GEN /F(SETI) 2°17) »sFSA,FFAeMF1, WRI, FSEL(8"6), A#2DR 


*#*@e#st+#8#eee#et#e#eeee## # 


CBBQ»24(0R) 


REE EEE Ge CERES HRERE HEHE RE HERE SEEPS TE HERERO HEEEHREHRERH ERE THE 

CRESS HEH FSP RRS REEHERH ER RHEE EE i ge § T HHGESHEHEEFTER EEE HEE HERETO EO 
ORG X* 1 FE REF By FSEL(CINTF) * 

HLT@ GEN /N(RESET) »RF4 XP] RESET CINTF, INCP * 
ORG X@¢ FF HARDWARE INTERRUPTS HERE FOR STEP AND RESET “ 

RESET GEN /NOCHLT7) 9104) 2GF4,IMCeLB2,RF3,FFA INTRPT,1=>00R x 

REESE EEE EE Se HERES EHE REESE EEE HEHE EEE EE EH EHH HREDET HHH KEE HEHE HOHE BH De 
END 

cTPs.924 SUPS35e406 


WbERRKPT PRINTS 


A&3 
A&4 
A&S5S 
A86 
A87 
A&8 
Ag9 
A70 
AY] 
A92 
A?3 
A94 
AGS 
A%6 
AG7 
A986 
AVF 
BOO 
BO] 
BOZ 
803 
BO4 
BOS 
B06 
807 
BO8 
B8Q9 
B10 
Bil 
H12 
p13 
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